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GETTING ACQUAINTED WITH FISH 


I roox several fast deep breaths, adjusted my face 
mask, checked the safety-lock on my spear-gun, and dived 
back down again into the Red Sea. The ledge under which 
the orange-and-brown striped scorpion fish was hiding was 
about ten feet down. This was going to be an easy catch. I 
reached the ledge and, being careful not to touch the 
poisonous corals growing on it, got a grip on the ledge to 
hold myself down, Slowly I aimed my spear-gun at a 
creature that looked like a brilliant flower with delicate 
attenuated petals. It barely moved at my approach, depend. 
ing on the venomous spines hiding in those ‘petals’ for its 
protection, ... 

That may read like science fiction, or a dream. It isn’t 
fiction, but it is a dream—a dream come true. I had dreamed 
it first one autumn morning in New York, when I was nine 
years old. 

Tt was a Saturday and so there was no school. My mother 
took me down-town with her on her way to work and 
deposited me in a large building at Battery Park. “Amuse 
yourself until I’m through,” she said, “Then we'll go have 
lunch.” 

So casually, so by chance, I entered the world of water. 
For this was the Old Aquarium that used to stand at the 
tip of Manhattan. All about me were glass tanks with 
moving creatures in them. At the back was a tank larger 
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than the others, and the water in it was less clear, more 
mysterious. It was pale green and, a few feet from the glass 
wall that I looked through, it grew misty, as if there were no 
farther wall and the water just went on and on. Leaning 
over the brass railing, I brought my face as close as possible 
to the glass and pretended I was walking on the bottom of 
the sea. 

I went to the Aquarium again the next Saturday. And 
the next. And all the Saturdays that followed. I never tired 
of watching the fish—from the streamlined, fast-swimming 
ones gliding back and forth in their long tanks like caged 
tigers, with barely a perceptible movement to explain their 
swift motion, to the sluggish, bottom-creeping forms that 
seemed to exert enormous effort through their whole bodies 
to inch along. 

I had always liked the water, whether I was jumping and 
tumbling in the rough, salty breakers off Long Island, or 
swimming in the smooth fresh water of a pool. In spite of 
salt or chlorine, I always kept my eyes open when my head 
was under water, trying to make out something through the 
green blur—the pebbly bottom of the beach, the tiling or 
drain at the bottom of the pool, or just my own feet. 

My mother began taking me to the beach before I was 
two years old. She had once been a swimming teacher and 
liked the water almost more than I did. My whole family— 
that is to say, grandma, uncle, and mama—all loved the 
beach. And all of them were expert swimmers. My uncle 
did fancy diving. I’d call my friends over to watch him and 
talk loudly so everyone could hear: “There’s my uncle. 
Watch him now, he’s going to do a somersault.” 

But it was with a quieter and secret pleasure that I watched 
my mother. Her strokes were rhythmical and graceful, and 
she swam long distances effortlessly. When she came out of 
the water she would take off her bathing-cap, and her jet- 
black hair, which she usually wore pinned up in conservative 
Japanese fashion, fell down to her hips. She looked more 
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Oriental then than in the pictures I'd seen of her in kimonos 
when she was a young girl in Japan; she looked like a pearl- 
diver of the Orient. When I overheard the admiring remarks 
that strangers made about her, I didn’t claim her as I did 
my uncle; I just listened quietly, secure in the knowledge 
that soon she would call me over and everyone would know 
she was my mother. 

One of the first things that intrigued me about mama 
swimming was that she put chewing-gum in her ears. I 
didn’t know why she did it, but it looked like a chic thing 
to do. So the first time I was allowed to chew gum, I lost 
no time stuffing it into my ears—along with much of my 
hair. But I soon learned the technique as well as the reason 
for it. Gum can be moulded to the exact shape of the car 
opening, as a plug to keep the water out, and natural wax 
prevents it from sticking in the ear. I got a big kick out of 
the ritual of sitting on the beach with mama while we 
chewed gum and then plugged it into our ears before our 
first dip. It made me feel like a professional swimmer, 

I wasn’t much of a swimmer, however. I could manage to 
stay up or down if I wanted to, but my strokes, in spite of 
my family’s coaching, were irregular and clumsy. I always 
enjoyed watching really good swimmers, and those Saturdays 
at the Aquarium in Battery Park I started watching the 
best of them—the fish. 

I'd given little thought before to how a fish swims. As far 
as I’d considered, swimming was a co-ordinated movement 
of arms and legs. How did fish get along so well without 
these important appendages? I watched them a long time 
before realising that even the appendages fish do have—their 
tails and other fins—are used mostly for turning and balanc- 
ing and that it is their powerful body muscles that propel 
them through the water. 

At lunch-time mother came to the Aquarium to fetch me, 
and we would walk over to Fuji, a tiny Japanese restaurant 
on Greenwich Street. We often had Oriental dishes at home, 
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but some of the rarer ingredients had to be replaced by the 
closest substitute our local grocery carried. Nobusan, the 
proprietor of Fuji, took pride in the authenticity of his 
dishes. He went to great lengths to obtain dried or canned 
bamboo shoots, water chestnuts and seaweeds, as well as the 
best grade of soy sauce and rare spices and pickled products, 
imported from the Orient. He knew the best shops and 
markets to buy fresh ginger, squid, octopi, and canned 
abalone, The latter he got in Chinatown—where he ate on 
his days off. For a restaurant that seated Jess than thirty 
people, Fuji had an extraordinary menu. Sukiyaki with beef, 
pork or chicken was made right at the table. Nobusan let 
his customers know whenever he was able to get a particu. ' 
larly good tuna—for sashimt, or raw fish, especially the red 
flesh from a fresh tuna, is a treat for Japanese living in New 
York. 

And so often, while we ate sashimi and dipped crisp dried 
seaweed into soy sauce and wrapped it around hot rice with 
our chopsticks, I would tell mama about the living fish I had 
watched at the Aquarium that morning, At the beginning 
of December I started stressing a section of the balcony 


exhibits that displayed dozens of ‘home aquaria’ with small 
tropical fish, 


“Can you imagine, Mama,” I would say innocently, 


“people can have these beautiful fish right in their own 
homes and watch them all the time?” She kept on eating. 
She knew what my real question was. 

One Saturday, instead of going to a movie after lunch, 
we went down to Nassau Street to pick out my Christmas 
present. I coaxed her into buying me a large fifteen-gallon 
aquarium. We had to get some gravel and a few large stones 
to give the bottom a ‘natural’ look, a variety of aquatic 
plants, including the emerald long-leaved Vallisnaria, and 
some coral-red snails. It was the most exciting spending 
spree either of us had ever known. We picked out a pair of 
veil-tailed guppies, black-speckled red platies, pale-green 
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swordtails, striped danios, iridescent pearl danios, ‘head-and- 
tail lights’, a weird-looking scavenger fish with ‘whiskers’, 
and a pair of graceful angelfish. When I saw a clown fish 
I wanted, my mother informed me that we were way over 
what she had planned to spend for Christmas. “Couldn't 
this count as my birthday present?” IJ persisted. “But that’s 
not until May,” she exclaimed. Then the red-banded clown 
swam into full view. ‘“Well——’ said my mother. I got the 
clown fish, too. 

Before we left the shop, we had lost track of how many 
years’ Christmas and birthday presents I had in advance, 
She had even bought me a big book full of coloured pictures 
of aquarium fishes. 

As the months passed, our small three-room apartment 
turned into a menagerie. My weekly allowance all went 
towards this hobby which fascinated both of us. Several 
times a week mother would come home with little white 
cardboard packages, carefully held upright, and I knew she 
had spent her lunch-hour in a petshop again and had 
brought home some new addition to our fast-growing 
collection, , 

A friend from school brought me some salamanders he 
had collected, and so we made a terrarium that was like a 
little corner on the floor of a wood. We acquired an 
intriguing horned ‘toad’, and he lived in a glass cage we 
referred to as the ‘desert’. Our alligator gave his aquarium 
the atmosphere of a jungle river. I would stare at him as 
he lay in the water, with only his eyes and snout above 
the surface, and he would seem to ‘grow until he became a 
large, ferocious reptile. But then he would open his jaws 
wide and in place of the mighty roar of a giant alligator 
came a squeaky ‘oink’—and he shrank back again to baby 
size, 

But it was the horned toad who played the single most 
important role—for he ‘saved’ my soul. 

He would eat only meal worms, and they were hard to get, 
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One day I was introduced to a man who, I learned, had a 
large collection of fish and other animals. He invited me to 
see it. It was the most amazing menagerie I’ve ever seen 
outside of a zoo. Fish all over the house; one room devoted 
entirely to birds; and in various corners were cages of snakes, 
lizards, turtles, etc. Mr. Stephans was well known. When- 
ever anyone tired of his pet, or it got too sickly to be attrac. 
tive, it was turned over to Mr. Stephans, who nursed it back 
to health and would free-board it indefinitely or until the 
owner wanted it back. If someone sent you a poor helpless 
little turtle with your name painted on its back, and you 
didn’t know what to do with it, Mr. Stephans would take 
care of it. 

If you don’t believe that the rabbit’s famed power of pro- 
liferating is overshadowed by the guppy, ask the man who 
started with a single pair and now has to pour his baby 
guppies down the drain, for lack of space to keep them. 
After a single mating with a male, the female guppy may 
have as many as nine broods, totalling several hundred off- 
spring—even though she be placed in isolation after this 
one mating. Only Mr, Stephans could always find a spare 
aquarium if you brought him your surplus, 

His cellar contained the less attractive members of his 
menagerie. “So you have trouble getting the proper food for 
your horned toad, do you? Well, just come and look at this.” 
He led me over to a small chest and pulled out one of the 
drawers. [t was half full of what appeared to be sawdust, on 
top of which a black beetle crawled. Mr. Stephans dug his 
fingers into what he explained was corn meal and came up 
with some fat wriggling worms that I recognised immediately 
as the meal worms my horned toad ate. There must have 
‘been hundreds in that drawer. Mr. Stephans explained that 
they were really the larval stages of the black beetle I had 
just seen. 

During that first visit to Mr. Stephans’s house I was full 
of enthusiasm and kept praising his wonderful collection of 
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pets. But he always passed the credit on to their Creator. I 
finally learned he was the pastor of a near-by chapel. “Why 
don’t you come over and see our chapel this Sunday?” he 
asked. 

JI’d never been in a church, I was less than two when my 
American father died. I knew only my mother’s side of the 
family. Grandma, of Japanese-Scotch mixture, was originally 
raised as a Christian in China, but she married a Japanese 
doctor who was a Shintoist, and her children developed lean- 
ings towards Buddhism. It was complicated and no one had 
ever bothered about my religious training. I always felt I 
enjoyed a certain freedom that my friends, who had to get 
up early on Sundays for church, didn’t have. I didn’t want 
to get involved in anything that might jeopardise this 
religious independence, While I mentally planned a polite 
refusal, Mr. Stephans added: “On the way back from church, 
Pll give you enough meal worms to last your horned toad 
until the next Sunday.” 

So I started going to church regularly. In addition to the 
meal worms, I sometimes got a bonus of a baby fish or two 
that had been born during the week in Mr. Stephans’s 
menagerie, Eventually, I was baptized for a snake and con- 
firmed for Ditmars’s Book of Reptiles. 

Through Mr. Stephans, I became the youngest member 
who had ever been accepted in the Queens County Aquarium 
Society and my fervour for collecting and studying fishes 
increased in geometric proportions. I began keeping a 
methodical record of my pets, their scientific names, the 
date I got each specimen, and what happened to it. 

It was an exciting event when my pair of Siamese fighting 
fish started mating. It was in the evening after supper and 
mama and I watched together, The male had built a bubble 
nest at the surface of the water in one corner of the aquarium. 
Under this he wrapped his mate in his long flowing fins, 
squeezing her body till the eggs dropped out. Then he care- 
fully picked the eggs up in his mouth and placed them in 
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the nest. After a few days of anxious waiting, we spotted 
the wiggling tails of almost microscopic baby fish, hanging 
from the bottom of the nest. Soon over a hundred of them 
were swimming around the aquarium. I had bought the 
parents for two dollars each and now I had an aquarium of 
their offspring potentially worth over two hundred dollars. 
Before I learned the hardships of trying to raise these babies, 
I thought of selling my family the idea of going into the 
fish-breeding business. 

We also used to watch the mating of guppies, swordtails, 
and platyfish, which bear their young alive, and we saw them 
giving birth. It was fun to read and discuss all the aspects 
of these various modes of reproduction. It made it easier on 
those mother-daughter talks, too. 

Throughout high school, fish were on my mind. No 
matter what topic we were told to write about for our English 
class compositions, I could usually slant the subject to bring 
in fish. Biology was my favourite course, for in it I learned 
fundamentals about plants and animals that made me under- 
stand more about my pets. I could now visualise what took 
place in that bubble nest from the time the male fish blew 
the eggs into the bubbles until the time two hundred dollars’ 
worth of tiny tails appeared. 


When I started at Hunter College, I had to cut down my 
menagerie a little. I didn’t have as much spare time to devote 
to its upkeep, and besides we had taken an apartment with 
grandma, and the space for my pets became limited to my 
room only. But alas, they didn’t always stay there. The 
worst offender was my largest snake, named Rufus, a black 
Racer. Rufus was always getting me into trouble. I was late 
for school several times because we awoke in the morning to 
find Rufus missing from his cage, and grandma wouldn’t let 
me leave the house until he was located. He’d manage to 
sneak out of an opening you'd swear wouldn’t accommodate 
him. Grandma was getting fed up. “You be sure Rufus is 
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securely locked in his cage when Mrs. Bertie comes today. * 
Mrs. Bertie was grandma’s bosom friend, but she had a bad 
heart and was very much afraid of snakes, We didn’t tell her 
we kept them or she’d never have come to visit grandma. I 
checked Rufus’s cage and, to be doubly sure, T locked the door 
to my room. 

Grandma and Mrs, Bertie chatted merrily that afternoon 
and I hung around eating cookies and little cakes, usually 
hidden away, but today being served in honour of our visitor. 
Suddenly, I saw grandma turn pale. I followed her look and 
froze to my seat. Beside Mrs, Bertie’s foot, nonchalantly 
crawling out from under the chair, was Rufus. 

Grandma collected her wits quickly. “Genie, go pick up 
that old black rope under Mrs. Bertie’s chair.” Our visitor 
looked down casually, moved her foot away slightly, and 
went on chatting to grandma as I lifted Rufus up and carried 
him out of the room. 


In my second year at Hunter, some reporters interviewed 
me about my animal collection, and asked to see some of my 
snakes, “Surely you’d be afraid to put that brown snake 
around your neck,” one of them challenged me. “Oh no,” 
I answered, This was my first experience with reporters, 
Although I had never thought of doing it before, I wrapped 
my pet around my neck. He twined his head and tail together 
and hung there comfortably. The reporters uttered exclama- 
tions of praise and I beamed proudly. Suddenly a flash went 
off. Someone had taken a picture. 

The next day an enlargement of my pose appeared in the 
Long Island Datly Star. The accompanying article read: 
“Hunter girl starts new fad in necklaces,” First I was dumb- 
founded; then, when a ‘friend’ asked when I was going to 
join the circus, I felt embarrassed and guilty about my 
thoughtless showing off. 

The following day I was called out of my German class 
and told to report to the Dean. When I entered her office 
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she asked firmly: “Are you our Hunter girl who wears slimy 
snakes around her neck?” 

I explained that I didn’t use them as necklaces and that 
they weren’t slimy. But of the latter she could not be con- 
vinced. “Have you ever touched a snake?” I asked her. She 
admitted that she hadn't, but after some persuading she con- 
sented to a test. I brought her one of my little, smooth green 
snakes—a beautiful emerald-coloured creature that had even 
won the affection of my grandmother. When the Dean 
observed its lovely colour, its large, bright, brown eyes; 
touched its skin and felt its dry, velvety texture and the 
caressing manner in which these warmth-loving animals 
respond to the touch of a gentle hand—she changed her 
mind about snakes, I went on with my snake-collecting with 
the Dean’s approval. 


At college, naturally, I majored in zoology. I wanted to 
become a professional zoologist, preferably an ichthyologist. 
Thad talked about this for years, but as 1 embarked on serious 
preparation for it, my mother expressed some concern. 
“Maybe you'd better take a few courses in typing and short- 
hand on the side. In case you don’t find a job like Dr, 
Beebe’s when you finish college, you might get a start as 
some famous ichthyologist’s secretary.” But school, home- 
work, and my hobby didn’t leave me time for side courses, 
and she didn’t press me further. 

I took every course in zoology and those related to it that 
I could possibly fit into my programme. As most of these 
courses were supplemented with extra hours of laboratory 
training, I had one of the longest schedules in school. But 
I always felt that science majors had a more interesting time 
than the other students, who learned their material almost 
solely from lectures and books. We were closer to our work. 
We didn’t just read that if a purpleeyed fly is mated to-a 
normal-eyed fly, all their offspring will have normal eyes, 
but those of the second generation will have a ratio of three 
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normaleyed flies to every purple-eyed fly. We bred the flies 
in bottles, followed their life cycles for two generations, and 
counted the types of offspring to confirm this remarkably 
consistent ratio that exemplified one of the most fundamental 
laws of heredity. And it applied to fish as well as flies. It 
was worth the extra hours to be able to watch and control 
living phenomena right under our noses as part of our school- 
work. 

Anatomy laboratory sessions, though we dealt mostly with 
non-living material such as animal cadavers and sections 
through their organs, were equally interesting. We under- 
stood the movements of a cat’s leg because we had dissected 
and studied all the bones, muscles, and nerves involved. 
Each of us had our own cat cadaver. At the end of the 
semester, I got permission from the teacher to take my 
cadaver home. 

Ross, a young friend of mine who was studying art, had 
been studying the anatomy of animals from art book illustra- 
tions. We planned to get together and make sketches of the 
real specimen I had. But grandma reacted rather violently 
when she saw what [ had brought home in the large oilskin 
bag which was the shroud of my specimen. She still hadn’t 
recovered from the shock of finding in the ice-box, a few 
weeks before, a dead monkey that a kind pet-shop owner had 
Jet me have. She laid down the law this time. ‘No more 
dead animals in this house.” 

Before I abandoned my parcel I decided to consult with 
my artist friend. 

“What have you got in the bag?” Ross asked as he let me 
into his apartment. 

“It’s the cat. Grandma won’t let me keep it.” 

“That’s O.K.,” he said obligingly. “We can keep it here. 
I've got room in my closet. My mother won’t mind.” 

So for several weeks Ross and I got together in our spare 
time and made sketches of the cat's anatomy. The relation- 
ship of all its parts became very clear in my mind as we 
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leisurely drew and discussed each organ in turn. Ross showed 
me techniques in shading and perspective that made the 
layers of muscles stand out in my drawings. 

I noticed that Ross kept the oilskin bag in the back of his 
closet behind some boxes, and when we had it out he was 
always careful to close the door of his room. “Does your 
mother know about the cat?” I finally asked him, 

“T hadn’t mentioned it to her yet, but she wouldn’t care.” 

“What about the smell?” The cat itself wasn’t bad, but 
its embalming fluid somehow combined with the oilskin ba 
to form a rather strong odour. Ross explained that with all 
the oils and paints he used in his work, the smell from the 
cat blended in so you could hardly notice it. But I couldn’t 
enjoy our sketching after that. Ross’s mother always greeted 
me so sweetly, and then we would close the door of Ross's 
room on her and bring out the corpse we were hiding in the 
closet. 

I felt better when we decided to turn our model over to 
the Department of Sanitation. 


During summer recesses from Hunter, I went to the 
University of Michigan’s Biological Station, located in the 
woods of northern Michigan, where field courses in zoology 
and botany were conducted. We went out to collect fish and 
snakes as part of our school ‘work’, 

There I shared a cabin with another zoology student, and 
it was the most normal thing for us to bring home snake 
eggs and hatch them on our dining-table. My room-mate, 
Norma, tamed a wild ground squirrel that lived near-by, and 
soon it was sharing our cabin and food. We were popular 
with ground squirrels and other students because we always 
had a supply of crunchy almond cookies that Nobusan sent 
us in large boxes from his restaurant all the while we were 
away from home. He also wrote me letters in Japanese, but 
it took me days to figure out the latest news from Fuji’s. 

Norma also went to Hunter. We were both on the swim- 
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ming team, and our cabin in Michigan was next to Douglas 
Lake, where we could keep in training. It was a glorious 
vacation for us. We loved every minute of the field courses 
that gave us the chance to study animals in nature. I felt 
such a feeling of freedom, living in what seemed to be the 
wilds after being brought up completely in the city. 

Perhaps there was just one moment, at the beginning of 
each day that we took ornithology, that didn’t agree with us. 
I was never one to get up with the birds, but to get up before 
the birds, so as to be in the field by the time they were get- 
ting up, was a part of ornithology I didn’t take to readily. It 
was, in fact, a dreadful moment when the alarm went off at 
3.45 am., and Norma and I would awake hoping for the 
sound of a heavy rain that would cancel the class trip. But 
the rest of the day, once we could drag ourselves out of bed 
to face the still black morning, was so rewarding that the 
following summer we found ourselves signing up for the 
course in advanced ornithology, which, because of its longer 
field trips, sometimes started even earlier, 

We often began ornithology days wondering why any sane 
person cared what birds were singing at that hour of the 
morning. But as the day progressed and we listened to 
hermit thrushes trilling in the woods and the chorus of 
other songsters that late risers never hear, and the smell of 
bacon and eggs frying and coffee boiling came through the 
woods and hunger knocked out the last feeling of sleepiness-— 
it was very fine indeed to be taking a course in ornithology. 
Those were the only days I ever ate breakfast and watched 
the sun rise with all traces of sleep gone. 

Summers of practical field study in Michigan, supple- 
menting our years at Hunter, made us feel that we had a 
great advantage over students who had no opportunity to 
take other than the formal schedule of courses. 


_But my mother was right. When J finished college, jobs 
like Dr. Beebe’s weren’t waiting for me. The Second World 
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War was well under way. Industries were booming with war 
work and there was a shortage of men. The Want Ads. were 
filled with opportunities for young and inexperienced majors 
in chemistry, physics, and mathematics, but there were very 
few offers for zoologists. And inexperienced zoologists with a 
mere college degree seemed to be a dime a dozen. Employers 
looking for biologists could afford to be choosey, and they 
reviewed applicants for the number of degrees, years of 
experience, and number of scientific publications that the 
applicants had to their credit. 

I decided to try my hand at chemistry, to earn enough 
money to pay for graduate studies in zoology. I was able to 
get a job as a chemist at Celanese Corporation, in their plastic 
research laboratories in Newark. Jt was a novel experience, 
working in a large industrial laboratory where the greatest 
discovery you could make was one that would make the most 
money for the company. , 

I worked more than fifty hours a week and my pocket- 
book seemed to overflow on pay-days. But at night I went 
to New York University, where the expensive lab. courses 
burned holes in my pocket-book on registration days. 

Norma also worked at Celanese, and we took courses at 
N.Y.U, together. Since we had to commute to work, eat on 
the run to make our classes, and study when and if we could 
fit it in, we regularly had less sleep than the nights before 
our ornithology classes at Michigan. 

In those hectic days we shared our first flunk in zoology. 
Our professor of endocrinology had an odd way of lecturing 
with his eyes fixed on the ceiling, so that we didn’t feel 
ashamed if we lost track of what he was saying. He hada 
lullabying, monotonous voice and often lectured while show- 
ing slides in the darkened classroom. 

At the end of the term Norma and I found ourselves with 
very inadequate notes in this course. A good-natured, efficient- 
looking girl in our class took pity on us and lent us her beauti- 
fully typed lecture notes. But the last few days, as Norma 
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and I crammed for the final exam, we realised what an awful 
lot we had missed. We made little sense out of our friend’s 
notes, but had no time to question them and could only 
memorise them blindly. In the end, we flunked the exam 
and so did the gitl with the beautiful lecture notes. 


The graduate course I never failed to sit through wide 
awake was a course in ichthyology. Our professor, who had 
been the Director of the Aquarium at Battery Park until it 
was discontinued, was now the Curator of the Department 
of Fishes at the American Museum of Natural History— 
Norma's and my old hang-out in the days when we could 
spare week-ends to browse in the halls of this magnificent 
building. The ichthyology class was held at the museum, 
After lectures we could go down to the Hall of Fishes and 
study the exhibits that dealt with the lecture for the day. The 
whole atmosphere was stimulating, and Professor Breder’s 
wide background and personal research with fishes enlarged 
my own horizons. Later it was he who sponsored my research 
project needed for a Master’s degree, and introduced me to 
plectognaths—that group of fishes I was to become intimately 
acquainted with and eventually seek in some of the most 
remote places in the world, 

Tt is hard to define the plectognaths as a group without 
going into technical anatomical details. But they area closely 
related group of some nine families of rather slow swimmers 
with small gill-openings, who live mostly in tropical marine 
Waters near coral reefs. Aside from that they scem to repre- 
sent the most heterogeneous assortment of bizarre marine 
creatures that a taxonomist could possibly group together, 

Did you ever hear of a fish without a tail? Only the Order 
Plectognathi can boast of such an oddity. If you see a tai)- 
less monster way out at sea, floating motionlessly on its side, 
basking in the sun and looking like a small barren island— 
then you are looking at a molid, or what is more popularly 
called an ocean sunfish. 
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The “humahumanukanuka apuca" The boxfish, a tasty dish 
or Hawaiian friggerfish when baked In its “shell” 
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Perhaps you have pulled a fish out of the water on your 
line and suddenly found that it was blowing up like a balloon 
and croaking like a frog. That’s a common plectognath, to be 
sure, and can be caught right off Long Island. But have you 
seen its tropical relative that not only blows up, but lifts 
hundreds of long spines all over its body like an aggravated 
porcupine ? . 

You've probably heard the melodious Hawaiian lament 
about the lonesome little Hawaiian, the home-sick island 
boy, who wants to go back to his fish and poi and his little 
grass shack in Kealakahua, Hawaii ‘where the humahumanu- 
kanuka apuaa goes swimming by’. But do you know what 
a humahumanukanuka apuaa is? The author of the soug 
might just as easily have called this swimmer by its scientific 
name, Rhinecanthus aculeatus, which has the same number 
of letters. It is a plectognath that grunts like a pig, carries a 
trigger-like locking mechanism on its back, and will stick its 
head in a hole like the proverbial ostrich when you frighten 
it. It is only one of the many gaudy-coloured species of the 
family of triggerfishes. 

Triggerfishes are closely related to filefishes, a group de- 
generated from triggerfishes where the ‘trigger’ has been 
reduced to a ‘file’ among other things. Some filefishes have 
the unusual habit of standing on their heads. 

Then there is the fellow that no one can figure out. There 
is only one thing certain about the weird Triodon bursaris— 
that it is a plectognath. What group of plectognaths it is 
related to isa mystery. It has teeth which are a cross between 
the simple blowfishes and the porcupine fishes, but its body 
has a gigantic folding purse which makes it like no other fish 
known. So scientists put it in a family all by itself. This 
orphan of plectognaths is extremely rare. Less than a dozen 
specimens have ever been found, yet because of its unusual 
characteristics, it has attracted attention from the first time 
it was pulled up. It seems like the missing link between two 
missing groups of plectognaths. 
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In the West Indies the boxfish is considered a piéce de 
résistance, when baked in its ‘shell’, But plectognaths as a 
group are not prized for their food value. In the Caroline 
Islands there is a blowfish that grows to over three feet, Its 
flesh is delicious eating but, as any Islander can tell you, 
makes a risky meal, for its roe can cause a horrible death. 
In fact almost every family in the plectognath group is 
suspected of having some poisonous members, 


Dr. Charles M. Breder, Junior, a mechanical wizard on the 
side, was interested in the puffing mechanism of blowfishes. 
He told me that very little was actually known about the 
anatomy and evolutionary development of their unusual 
puffing behaviour. He encouraged me to look into this 
problem, letting me make dissections and anatomical studies 
of the valuable specimens at the museum and giving me lab. 
space where I pumped up the stomachs of fresh blowfishes. 
He discussed my work with me, guiding me with his 
criticisms in a manner which made me feel more like his 
colleague than his student. He said my results and anatomical 
drawings comparing the digestive systems of plectognaths 
and showing the relationship to the puffing mechanism were 
worth publishing. Later when he combined my final Master’s 
thesis with the publication of his own studies and my name 


appeared as co-author, my pride was as inflated as the blow- 
fish. 
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“Huss may be the most famous ichthyologist in 
the country, but he’s a regular fellow. Go up and speak to 
him. You won’t mistake him; he looks like a cross between 
a senator and a chow,” Jan, the fish artist, told me. 

At the annual convention of the Society of Ichthyologists 
and Herpetologists, held in Pittsburgh that year, a mutual 
friend introduced me to Dr. Carl L. Hubbs. I could see some 
resemblance to Jan’s description. Dr. Hubbs was a robust 
man of good height. He stood straight, dignified, and ‘wore’ 
a brief-case as if it were a part of his attire. His brown hair 
stood up straight in a crew cut and there were no signs of 
greying, although he must have been close to fifty, unless 
he started publishing scientific papers before he left his crib. 
The sharp lines of his rather bushy eyebrows gave the appear- 
ance of a slight scowl and the downward-sloping lids of his 
small brown eyes gave his face a somewhat sad expression 
when you looked at him closer. When he looked at you with- 
out his glasses, as he did when we first met, he lifted his eye- 
brows and his eyes became bigger, then his brows knitted as 
he scrutinised you. 

It was at a party of Jan’s that evening that almost broke 
the seams of her apartment (she had invited almost every 
member of the convention to ‘drop in for a drink and bring 
your friends’, and they all did) that I got to see the lighter 
side of Dr. Hubbs. His unpredictable laughter fairly exploded 
in the smoke-filled room. He was the life of the party. The 
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shortage of chairs gave him the opportunity to teach every- 
one a handkerchief game that he said he had learned from 
geisha girls in Japan, and soon he had all of us sitting around 
the floor snatching handkerchiefs from each other’s hands. 

But I was to learn that Dr. Hubbs was as serious at his 
work as he was jovial at his play. 

It was an exciting surprise to receive a letter from him late 
that summer, asking if I would like a job as his part-time 
research assistant. It would give me time also to start work. 
ing towards a Ph.D. degree at the University of California, 
where Dr, Hubbs was professor at its Scripps Institute of 
Oceanography at La Jolla. 

They were hurried days that followed. For the first time 
I was lifting my roots out of New York and moving them 
across the continent. I didn’t have enough for train fare, 
but luckily I was able to join a share-the-ride trip with a 
friend of a friend. There were three of us, all anxious to 
get across-country as fast as possible. We drove day and 
night and reached California in four hectic days. Oh, for 
a good night’s sleep in a bed! But my first night at La Jolla 
the grunions—fishes that at the peak of tides ride the waves 
in to shore to bury their eggs in moist sand—were still mating 
on the beach, and at midnight Dr. and Mrs. Hubbs and I 
went out with lanterns to take inventory. 


I learned to my delight that Dr. Hubbs was an enthusiastic 
swimmer. The day after I arrived, we swam out a quarter of 
a mile together to play with a school of porpoises. The 
porpoises came leaping towards us. I was thrilled but also a 
little afraid. 

“Be sure to shake hands with them as they pass,” Dr. 
Hubbs called out. But when they came close, their graceful 
leaping forms disappeared into the ocean and we didn’t see 
a trace of them until they reappeared far on the other side 
of us. 
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As Dr. Hubbs’s assistant, one of my jobs was counting the 
fin rays and vertebrae of hundreds of spiny cottid fishes—all 
of the same species. It was tedious, often monotonous, work, 
but it gave a solid example of such important evolutionary 
terms as ‘variation within a species’ and ‘levels of speciation’. 
Dr. Hubbs was careful to see I had ample time for my class 
studies, I was taking his course in Marine Vertebrates as well 
as others in Physical Oceanography and the Chemistry of 
Sea Water. Besides lectures at the Institute, our classes 
frequently consisted of going to sea on the Institute’s ship, 
where we learned to operate a dredge, take sextant readings, 
soundings, bottom samples, water samples, and temperatures 
at different depths in the sea, 

I also had a little research problem of my own. Dr, Hubbs 
brought me a ‘swell’ shark he had caught at sea. “TI tried to 
bring it back alive so you could see it swell up, but it was 
a rough day. It got sea-sick on the way home and passed 
out.” 

Outside of plectognaths, swell sharks are the only group of 
fishes that blow up. No one had ever described the puffing 
mechanism of the swell shark, and so I started studying its 
anatomy. As in the plectognath balloon fishes, I found that 
the puffing apparatus of this shark is also part of the diges- 
tive system. It is actually the stomach, which has highly 
elastic walls that distend. 

It is a common misbelief that puffing fishes normally blow 
up by inhaling air. This idea probably came about because 
we usually observe a fish blow up when we pull it out of the 
water, where it has no alternative but to give its defence re- 
action by gulping down air. But in its normal habitat, where 
this behaviour developed to its apparently useful stage, pull- 
ing fishes blow up by taking in water. 

When frightened or annoyed, a blowfish gulps the water 
(or air, should it be in this abnormal environment) down its 
gullet and into its stomach. The part of the stomach that 
connects with the intestine has a strong ring-like muscle that 
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closes off this connection and prevents the water from run. 
ning right through and out the other end of the fish. The 
front part of the stomach also has a strong muscle which 
closes between each gulp, as we would close the neck of a 
balloon between puffs. 

This must be a very effective mechanism. Imagine your- 
self a big fish chasing a normal-looking small fish. You think 
it will easily slip into your big mouth. You open your mouth 
to swallow it, when lo, it gets bigger and bigger and you have 
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to open your mouth wider and wider. Finally you find your 
self snapping at a smooth round ball (have you ever ducked 
for smooth round apples in a tub?) or else your prey has 
turned into a pin-cushion with needles sticking out in all 
directions. Or maybe the croaking and grinding noises this 
little fish made while distorting its body to twice the size you 
thought it was discouraged you from the start. 

Yes, it’s not hard to see how these slow-moving blowfishes 
have survived and spread all over the world. 

Now the swell shark, which uses a basically similar method 
to inflate its body, presents a rather different question. Who 
wants to eat these sharks in the first place? When you 
visualise the sea beast who might—it doesn’t seem likely that 
a blown-up belly would stop it. It was .a matter of routine 
dissection to learn how a swell shark blows up, but why it 
does is still a problem open to students of fish behaviour. 
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Dr. Hubbs combined his love for swimming with his love 
for studying fishes, and he urged me to do the same. So I 
had my first try at using a face mask. 

We swam underwater among the rocky reefs just north 
of the Institute. The glass plate in the mask made every- 
thing so clear, it was like looking into an aquarium. Dr. 
Hubbs lifted his head out of the water. “Dive down and 
follow me.” I did, and he led me to a cavernous part of the 
reef where I saw the head of a large greenish fish looking out 
at us. Suddenly I recognised it as a moray eel and I shot to 
the surface. Dr. Hubbs came up laughing. 

“Isn’t that big moray dangerous?” I asked. 

“First of all, that was only a little fellow. He just looked 
big through your face mask—everything underwater looks at 
least a third larger than it actually is. These morays won’t 
harm you if you watch out and don’t get too close or care- 
less.” So I learned one of the most fundamental facts about 
most of the so-called dangerous fishes. 


La Jolla proper is actually a few miles south of Scripps 
Institute of Oceanography. I was in a restaurant gobbling 
down a hamburger sandwich with a fat slice of raw onion, 
but my stomach, tight with excitement, gave little digestive 
assistance. Today I was going to walk on the sea bottom in 
a diving-helmet. Dr. Hubbs had practically promised it. I 
hurried out of the luncheonette, loaded a bag of groceries 
on my motor scooter, and putt-putted through La Jolla on 
my way back to the Institute. It was always nicer going 
back. Downhill most of the way, the weak motor of the 
scooter never conked out. I could ride along easily and take 
in the beautiful coastal scenery of southern California. You 
could see the Institute from town. Its white buildings 
sparkled in the sunlight, and today, at the end of the pier, 
the Institute’s research ship, the E. W. Scripps, lay at anchor 
waiting for us. 

A diver who had worked with the Navy was going to give 
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instructions and a diving lesson to four of the men studying 
at Scripps. Dr. Hubbs, an experienced helmet diver, was 
going to use the helmet to explore the kelp beds off La Jolla, 
and I tagged along as his general assistant, hoping to have a 
chance to use the helmet too. 

When we were anchored off the kelp bed, our instructor 
from the Navy gave us a briefing on the signals used under- 
water—standard Navy signals for helmet divers with no 
system for speaking to the ship. 

One tug on the signal cord by the diver tells the tender: 
“T’m all right.” Two tugs mean: “Give me more line, I’m 
going farther away.” Three tugs tell the tender: “Take up 
slack in line, I’m coming in closer.” And four tugs mean: 
“Danger, pull me up fast.” 

“Be sure you have these signals straight,” the instructor 
cautioned. “And remember, the job of the tender is very 
important and every diver should learn to tend lines to get 
the feel of the signals from both ends. The tender should give 
the line a single tug every now and then, which asks the diver 
if he’s all right, and then the diver should answer to reassure 
the tender. The bottom here is about twenty-eight feet, which 
means you'll have nearly two atmospheres of pressure in your 
lungs from breathing the air we pump to you at that depth. 
If for any reason you have to ‘slip’ your helmet and come up 
without it, be sure to let that compressed air out of your lungs 
as you're rising. There’s a valve on the right side to regulate 
the amount of air you're getting.” 

“O.K., who wants to go first?” 

T looked at Dr. Hubbs anxiously, but he motioned to me 
to wait. 

The first man went down. He wore just bathing-trunks 
and sneakers. He walked. down the ladder on the side of the 
ship and when he was up to his neck in water, they lowered 
the heavy helmet on to his naked shoulders. He was down 
only a few minutes, but several of us took turns tending his 
line. at least long enough to give it one tug and get his answer, 
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which was hard to distinguish from the pull and bounce of 
the ship. He came up wide-eyed. “The water’s a bit cold and 
eerie down there, but it was wonderful,” 

The second man wore slacks and a shirt, and he said he 
wanted to stay down longer. But when he reached the 
bottom of the ladder, some feet underwater, he climbed up 
again. “T’m afraid my sinuses can’t take it.” He was really 
a disappointed man. 

“Let Genie have a try,” I heard Dr. Hubbs saying to the 
instructor, and in a few minutes I was on the ladder, lower- 
ing myself into the cold water while the weight of the helmet 
flattened the goose bumps on my shoulders, 

But once the helmet was completely submerged, it rested 
more comfortably. When I reached the bottom rung of the 
ladder I could see under the ship's hull and I glanced around. 
I was over a thick bed of kelp. The ends of the long strands 
of orange-brown seaweed reached up through the murky 
green water just to my feet, as if I were standing on the tops 
of sinuous trees in this strange underwater forest. Every now 
and then, the kelp tops bent in unison like long grass in an 
open field when a breeze passes. I could feel the shift in the 
water current too. It was like a cold draught and I wished I 
had worn more than just my bathing-suit, for some clothing, 
though it be soaking wet, is considerable protection against 
the winds of the underwater world. 

I grabbed the rope hanging beside the ladder and let myself 
slide down it into the heart of the kelp forest. I started walk- 
ing along the sandy bottom of the sea among the waving 
kelp fronds that now stretched high above my head, The 
ship’s keel looked far overhead. What a lot of fish down here 
and how close they came to inspect this slow-moving intruder 
they did not seem to fear. One bold fish came right up to 
my helmet and looked in at my face. “Shoo!” J said, rather 
startled, A strong and unpleasant odour hit me in the face. 
The Klunking sound of the air-pump filled the helmet along 
with the close air in the small space that now had the smell 
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of rubber from the lifeline mixed in sordid combination with 
something else. I finally identified it. “Well, Genic, I hope 
you remember not to eat onions with your hamburger before 
your next dive.” 

The kelp was thick around me. It was dark and cold and 
indeed eerie. I headed for a more open sandy area, shimmer- 
ing in filtered sunlight. I felt a tug on the signal cord and 
pave one back. But they tugged again and again, in spite of 
my answers, until finally I gave one big pull, almost falling 
over in the process—and then the line was still. It took more 
force than I thought to make them feel my answer. 

Everything was fine now except for my breathing. The 
rubber-onion-scented air was heavy and I was breathing with 
difficulty. I opened the air-regulating valve a little and, with 
relief, felt the air grow fresher. But still it seemed that 
breathing under two atmospheres of pressure and walk- 
ing with this clumsy weight on my head was far from 
comfortable. 

The sand suddenly moved under my foot and a flounder 
scurried out of my way. There was a dark mass ahead of 
me and I headed towards it, but my line was taut and held 
me back. I backed up a few steps to get a better grip, and 
then I gave two heavy yanks on my signal cord. I felt a 
loosening as the tender obligingly gave me more line. Walk- 
ing towards the dark mass, I got close enough to see that it 
was a cluster of rocks. It had holes in it like windows, and 
lovely lavender sea anemones, abalones, shellfish, and sponges 
decorated it. It was like coming across a gingerbread house 
in this water forest, but there was no telling what witch of 
the sea might live here. I decided not to go too close. I 
walked around it. The kelp thinned out and sharp rocks pro- 
truded from the sandy bottom. I walked on, poking at brown 
starfish, sea cucumbers, and a keyhole limpet with a black 
velvet mantle covering its whole shell except for the ‘key- 


hole’, I tried to catch some of the close-swimming fish in my 
hand. 
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Suddenly I looked up and saw the kelps far away bend- 
ing towards me in a low bow. The bow travelled quickly 
forward through the kelp bed and I braced myself, bending 
my helmet and leaning forward as one would to buck a 
strong wind, And it was well I did, for a strong underwater 
current swept by with great force. I was mentally patting 
myself on the back for being so well prepared when I was 
completely knocked off my feet, almost losing the helmet, by 
the returning current that had sneaked up from behind me. 
I learned to expect and respect the return and about-face of 
tidal currents. The sea was growing rougher, but I went on, 
spellbound by the magic all around me. 

Soon I was not just breathing heavily but actually gasping. 
I opened the air valve some more, but it didn’t help. I opened 
it more and more until it seemed to be completely open, but 
the gasping grew worse, My head started getting groggy and 
I realised something was very wrong. I hadn’t exchanged 
signals with my tender for some time. Better give those four 
tugs. I reached for the signal cord. It hung loosely down 
my side to the sea floor. I turned around in panic and saw 
to my horror the slack line, yards and yards of it, lying along 
the sea floor in the meandering path I’d come along, It 
looked liked a long snake coiled around the rocks and the foot- 
holds of the kelp, I lifted it up and pulled, but a coil caught 
ona rock. I started to retrace my steps back towards the ship 
as fast as the clumsy helmet would let me move. It was like 
trying to run in a nightmare, where your legs will only move 
in slow motion. 

My breath grew shorter, my eyes burned, and my head 
felt numb. I seemed to struggle along miles of my lifeless 
lifeline before I finally saw the hull of the ship, still some 
distance away, but the line was taut here. My arms and legs 
were turning to rubber, but with a last splurge of strength I 
gave one good tug. Then I felt myself fainting. 

The feeling of fear had left me and a sweet sickness seemed 
to have replaced it. Slap-happily I thought of the irony of 
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the situation—the meaning of my last desperate tug for 
help—“I’m all right.” 

I had fallen to my knees, kneeling over in the sand. In 
this tipped position, water began coming into my helmet. It 
was cool and refreshing and knocked some sense into my 
stupid head. I slipped the rest of the heavy helmet off and 
let the buoyancy of my body carry me upward. Up...up.., 
through the green atmosphere like a balloon and with little 
more sensitivity. My mouth had opened involuntarily to 
gasp in whatever medium was available, air or water, like a 
blowfish in a desperate situation. But I could take nothing 
in. The air in my lungs came gushing out in one long con- 
tinuous belch as the surrounding pressure decreased. 

When I hit the surface, I saw a shower of men dive over 
the side of the ship. Dr. Hubbs, wearing frog’s feet, reached 
me first. I got a glimpse of his worried face and felt his 
strong hand grab my hair and tow me towards the ship. 

They wrapped me in blankets and the cook brought me a 
cup of hot coffee. “What happened?” they wanted to know. 
I told them about the air seeming insufficient and opening 
the valve to let more in, “Just like a girl to screw the valve 
the wrong way and cut off her air,” someone remarked. But 
Dr, Hubbs and the instructor were checking the helmet and 
found the valve open fully. The air line just above the helmet 
had been recently mended with a garden-hose attachment 
and this had come loose. I had been losing most of the air 
pumped to me before it had reached the helmet. 

“It’s an awful thing to have happen on your first dive,” Dr. 
Hubbs said sympathetically. “There’s only one way to help 
erase such an experience.” 

And so, when the helmet was fixed and after a short rest 
which didn’t allow my fears to become too deeply rooted, I 
went down again—this time, as with the dozens of helmet 
dives I have done since, with no mishaps or onion-scented air. 
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Ix 1947 the U.S. Fish and Wild Life Service was 
planning to survey the fisheries possibilities around the 
Philippine Islands, They were looking for an oceanographic 
chemist who had some experience with fish. The strange 
combination of my training in chemical research at Celanese 
and Cornell Medical School, the courses I was taking at 
Scripps Institute of Oceanography, and my work with fish 
gave me just the requirements needed. 

I didn’t like to leave Scripps, but it was an unusual oppor- 
tunity—a chance to go to the Philippines, where the waters 
abounded with plectognaths, and to be a scientist on a 
fisheries programme at what seemed to me a grand salary. 
Several people were surprised that a girl had been hired 
for the job. Then it was called to someone’s attention in 
Washington that I was the only female scientist on the 
programme. Some commotion followed. I got as far as 
Hawaii, but my passport was mysteriously delayed because, 
they told me, the F.B.I. had to check my Oriental origin and 
connections. As far as I know they are still checking. They 
never did tell me I was cleared. After weeks of waiting, I 
accepted my fate and handed in my resignation to waiting 
hands. They hired a man in my place. 

If a fish enthusiast has to be stranded in a strange place 
while being investigated, no place could be better than 
Hawaii. I watched the humahumanukanuka apuaa swim- 
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ming around in the Waikiki Aquarium along with the other 
fishes native to the Pacific tropical waters. The Director of 
the Aquarium let me dissect the fish that died there. There 
was a convenient little laboratory, maintained by the 
University of Hawaii, just behind the Aquarium. I had 
the chance to study the puffing apparatus of a special group 
of tiny tropical puffers never studied before. I wrote a paper 
describing their modifications of this mechanism and tried 
writing a ‘key’ to the Hawaiian plectognath fishes to help 
in the identification of all the species known from there. 
Besides the specimens from the Aquarium, I was given access 
to the huge preserved fish collection at the Bishop Museum. 
And so I divided my ‘waiting time’ between these two absorb- 
ing places while enjoying a taste of unforgettable Hawaiian 
hospitality. 

I bought my own face mask and started ‘goggling’ under- 
water. The Director of the Fisheries research work in Hawaii 
was the first man J ever saw shoot a fish underwater, We went 
to the north-west side of Oahu in the University’s boat with 
the Professor of Zoology. They were studying some schools 
of tuna in this region that had suddenly become infested 
with a parasite which was ruining the commercial value of 
these prized food fish. We went several miles out to sea to 
track down a school—fiocks of sea birds, feeding at the water 
surface, gave us our first clue as to where we might find a 
school of tuna. When we hit the school we steered the boat 
right into it, threw out some ‘chum’ to keep the fish close, and 
then pulled specimens aboard with lines and dissected out 
dozens of coiled-up worms that marred and softened the 
otherwise fine, firm tuna ‘meat’, 

On our way back, we anchored near a coral reef for a swim 
to refresh our hot and fishy-smelling bodies. Professor Hiatt 
and I wore face masks and the fisheries Director, Vernon 
Brock, who ordinarily wore strong glasses, had special under- 
water goggles with ground lenses. Mr. Brock also wore frog's 
feet and had a spear. 
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The water was blue and incredibly clear. I swam around 
near the surface, looking down at the magnificent reef below. 
I watched Mr. Brock dive to almost forty feet while he ex- 
plored the cavernous reefs among which thousands of 
gorgeous tropical fish were living. Then slowly, with the 
manceuvres of an expert underwater swimmer, Mr. Brock 
followed a huge green parrot fish and after a quick thrust he 
had it flapping on his spear as he swam back to the surface. 
It was a thrilling capture to watch but even though I hadn’t 
wanted to miss a moment of it, I had been forced to lift my 
head out of the water briefly several times during Mr. 
Brock’s single-breath dive. I vowed that some day I would 
learn to use a spear and catch fish this way in their own en- 
vironment. In comparison, how dull it is to sit up in the airy 
world and pull a fish out of the water on a line! 

My weeks in Hawaii flew by quickly. 


Then I had to return to New York. My education was still 
unfinished but I had fortunately reccived a wonderful offer 
from Professor Myron Gordon, a fish geneticist of inter- 
national fame, to work as his research assistant at the 
American Museum of Natural History. He wished to turn 
over to me a research problem which he said I could develop 
into a doctoral thesis. He also offered to sponsor my graduate 
studies at New York University. 

Now that I think back, I realise the F.B.I. actually did me 
a good turn. I’m not sure I would have been able to buckle 
down to working for a doctor’s degree after several years in 
the Philippines. The longer you put off graduate studies, the 
harder it is to find the time and enthusiasm to go back to 
school. 

In the field of science, a Ph.D, degree is handy to have 
though not absolutely necessary. One of the most brilliant 
and accomplished ichthyologists in this country never went 
to college, although later he became a university professor. 
But a person without a formal education has a more difficult 
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time proving his worth, especially when applying for a posi- 
tion. A Ph.D. among your qualifications helps start things 
out on the right foot. I hoped to get this degree—my career 
had enough other disadvantages for a woman, 

Women scientists have to buck some difficulties when it 
comes to field work, but I had one decided advantage. A man 
in my position often has a family to support and is not free 
to travel. I was independent and free to go anywhere and do 
anything J liked, and there was only my own neck to risk. 

When I had finished college, my mother remarried. My 
stepfather is a man I’ve loved for years—the proprietor of the 
tiny Japanese restaurant who used to slip me little wooden 
boxes containing Oriental delicacies to take home on those 
Saturdays when I visited the Old Aquarium at Battery Park. 
I don’t know if my mother had postponed her marriage 
until then because of me. J think I would have resented 
sharing her with someone any time before—I had become so 
used to the selfish idea that everything she did was mainly 
for me. But when the time came for me to be on my own, 
when I wanted to take advantage of opportunities in any part 
of the world, she became Nobusan’s wife and I didn’t need 
to worry about leaving her alone. 

She has never asked me for anything in return for all the 
years she gave me. Any time I visit her she is overjoyed to 
see me, but she never makes demands on my time asking that 
I come to see her more often, And when I went away from 
home she was the only person who never complained about 
the scarcity of my letters. It is nice to have a mother who 
wears an apron with no strings attached. 


My research problem at the museum centred about the 
reproductive behaviour of platies and swordtails, the same 
kind of fishes that were in my first home aquarium. In the 
next few years my project was supported by the Department 
of Animal Behaviour (interested in the sexual behaviour of 
these fishes), by the New York Zoological Society (interested 


Platyfish and Swordtatls 33 


in the genetics of these fishes), and finally by the Atomic 
Energy Commission (interested in the sperm physiology of 
fishes in general), This took care of my needs for living 
material, laboratory space, and all my expenses. I was very 
lucky. 

The project had great appeal for me. It presented a chal- 
lenge because it involved so many aspects of biology that 
had to be fitted together into one composition. It wasn’t 
merely a study of two kinds of fishes. It was basically a study 
of one of the most stimulating biological phenomena, evolu- 
tion. It was a project in which the platy and the swordtail, 
two common aquarium fishes, could be used as the experi- 
mental animals to demonstrate one of the mechanisms of 
evolution called ‘sexual isolation’. 

Most of us who keep platies and swordtails in our homes 
don’t usually think of them as sexually isolated from each 
other. Indeed, most of our aquarium ‘specimens are not 
actually the pure platyfish and swordtail as found in nature. 
They are hybrids, domesticated breeds that commercial 
aquarists have cultivated into an amazing variety of colours 
and shapes, often more elaborate than the original natural 
species, 

The beautiful wagtail swordtail, for example, is one of 
these hybrids where a strange, hidden, ‘enhancing’ property 
from the swordtail is combined with the simple comet tail of 
the platy (a dark upper and lower edge to the tail) to form an 
exquisite hybrid with fine, delicate, black radiating stripes on 
all fins. Dr. Gordon first produced this genetically controlled 
fish in his laboratory and now it is one of the most popular 
varieties for home aquaria. The production of such aquarium 
beauties is only an incidental sideline to Dr. Gordon's main 
work, which is the study of cancer in fishes. 

The cancerous tissue of these fishes is so like that of 
humans that it is almost impossible to tell them apart under 
a microscope, Dr. Gordon can control fish tumours gene- 
tically. He can mate certain combinations of fishes and 
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accurately predict the number of offspring that will develop 
tumours. Certain platy-swordtail combinations not only give 
the beautiful all-ebony swordtail-like hybrid but also produce 
a black cancer, a melanoma similar to that most dreaded of 
human diseases. 

But all the cancerous fishes of this group have been pro- 
duced by artificial breeding in the laboratory. Dr. Gordon 
has collected thousands of the pure species in the rivers of 
Mexico and Honduras from which they originally come, but 
he has never found one with a cancer. He has never found 
a hybrid. 

The pure platy and swordtail species often live side by side 
in the same river. They have been pulled up together in the 
same net haul. What keeps them from interbreeding in 
nature and producing cancerous strains? They are physically 
capable of it. Aquarists have demonstrated this fact over and 
over under domesticated conditions. Then how is it that 
these fishes are sexually isolated in their natural habitat? 
What ts the ‘sexual isolating mechanism’ that nature uses? 

This was my problem. 

Dr. Gordon and Dr. Lester R. Aronson, the Chairman of 
the Department of Animal Behaviour, had already come to 
the conclusion that one of the factors of the isolating 
mechanism involved the psychological aspect of mating. Both 
of these learned men followed my progress with interest and 
I was able to benefit from the criticisms and guidance of a 
geneticist and an animal psychologist in this problem—the 
most complicated I had ever tried to solve. 

For there was no simple answer. As I began to study the 
material related to my problem and then work in the labora- 
tory with the fishes, I realised I was dealing with a whole 
series of problems—the answers to each were like the pieces 
of a jigsaw puzzle which had to be properly fitted together. 

One of the first steps was to study the mating behaviour of 
the two species. Were there any differences that might con- 
tribute to a psychological block when, in nature, the fish has 
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a choice between mating with his own species or the other? 
Yes, there were many small quantitative and qualitative dif- 
ferences in the courtship behaviour of the two specics. The 
act of copulation itself, for example, occurred less frequently 
but was of a longer duration and happened after a shorter 
courtship period among swordtail pairs than among platics. 
Platy males showed an odd behaviour, typical during court- 
ship, which we called ‘picking’—suddenly interrupting the 
chase after the female to pick at the floor of the aquarium 
in fast quivering moyements—something the swordtail male 
never did. I had to make hundreds of observations to prove 
statistically the existence of the differences. I sat in the 
museum greenhouse—a jungle of aquaria—maintained at 
go° F. and 100 per cent humidity. I put my face as close to 
the glass wall of my observation tank as I could get it, without 
disturbing the courting fish I was watching. I held an 
ingenious device on my lap that Dr. Aronson had set up for 
me. It was a keyboard on which I had worked out a ‘touch- 
type’ system so that I could record everything the fish did 
without taking my eyes off them, The keyboard was clectric- 
ally controlled and connected with a rotating graph that 
described, by a complicated system of forty pens, the exact 
sequence and duration of each behaviour. 

I accumulated reams of data, “What are you compiling 
there, the Kinsey report on fishes?” friends would ask me, 

When If started my observations, a critical step in the 
mating of these fishes was not known. Exactly how and 
when did the male transfer his sperm into the body of the 
female in these species that bear their young alive? Many 
people have taken for granted that sperm transfer occurred 
when the male lightly touched the female’s body with his 
rotated anal fin, This action is often seen in home aquaria, 
I observed it in my laboratory aquaria—sometimes a male 
would repeat this action a hundred times in ten minutes. 
Were all these true matings? It didn’t seem likely to me, but 
no one had ever been able to prove or disprove it. 
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Then I saw an unusual type of contact between the male 
and female—something that happened very rarely, usually 
after the fish had been isolated for many hours and then 
placed together. The male chased the female and suddenly 
the two fish seemed glued together for a period that lasted up 
to five seconds. This, I decided, was a true copulation and I 
set about to prove it. 





A MALE PLATYFISH COPULATING WITH A FEMALE 


I used a set of virgin females, observing each with a male 
for ten minutes and recording all that happened. Then with 
a tiny glass pipette, I took a small sample from the ovary of 
the living female by wrapping her in wet cotton and working 
under the microscope. In the sample I took from her I could 
detect the presence of sperm from the male, If there was no 
sperm in the sample, I could use her over and over again until 
she was inseminated. There was no doubt about it when this 
occurred. The tiny sample in the droplet under the micro- 
scope swarmed with thousands of swimming sperm cells, 
each like a separate animal in itself, darting across the lens 
field, a creature with a large head and a long wriggling tail. 

I never witnessed this sight in samples from females that 
had merely been touched by the tip of a male’s anal fin, even 
after this occurred hundreds of times. But after just one of 
the contacts that [ called copulation, masses of sperm could 
be recovered from the female. 
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The technique of getting into the reproductive organs of 
a living female fish without injuring her was a useful device 
in other ways, and led to my most successful experiment, 

A series of my tests showed that under natural conditions, 
on rare occasions, it was possible for the psychological 
barriers of mating to break down. In such a case, a fernale 
of one species might mate with a male of the other specics. 
But the females of platies and swordtails store sperm for 
months. What happens when the sperm from the two dif- 
ferent species of males have to compete with each other to 
fertilise the eggs that then become ‘ripe’ in the female's 
body? How could I test sperm competition under controlled 
experimental conditions? 

The answer was by artificial insemination—something no 
one in this country had ever been able to do with fish. My 
experience in using micropipettes in living females came in 
handy. I took the sperm from the male fish and put it into 
the female fish by reversing the techique I had been using to 
take sperm samples out of the female. My first experiment 
produced ‘test tube’ fish babies. 

It was an eventful day for me. Other research workers 
around the museum knew what I had been trying to do. They 
had been inquiring about the progress of my artificially in- 
seminated females—while I waited around like an expectant 
father. Each day I hopefully looked at the belly of the most 
promising lady swordtail—a complete virgin except for the 
micropipette treatment. It was gradually swelling, although 
in fishes this is not a sure sign. But the final proof came in 
the form of twelve tiny babies. I felt like handing out cigars. 
Dr. Gordon came over to congratulate me. Others too shook 
my hand, half jokingly, yet half seriously, for I now had the 
means to attack the Jast major problem in my research 
project. 

It was only a short step from there to begin the experi- 
ments on sperm competition. I used controlled amounts of 
sperm mixtures from the two species of males and then arti- 
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ficially inseminated the females. It was the first time such tests 
were ever made on fish. I was able to show that sperm com- 
petition between the two species does exist, and that the 
sperm from the male of the same species as the female has 
an advantage over the hybrid-producing sperm from the 
other species of male. Though the latter sperm be artificially 
inseminated in larger quantities, the former produced notice- 
ably more offspring in the groups of births that followed. 

And so the factors in the isolating mechanism of the platy 
and swordtail gradually revealed themselves. 

This study led to similar work on other live-bearing fishes. 
Dr. Aronson and I spent months studying the most common 
and hardy of all aquarium pets—the guppy. We found that 
it too had a similar, rare copulatory act. With the same 
micropipette method for sperm detection in the female, we 
were able to disprove the common notion that male guppies 
are almost constantly ‘shooting’ sperm into the female. With 
high-speed photographs, taken with an electronic flash unit, 
we were able to analyse in even more detail the courtship 
manceuvres of these tiny, fast-moving fish. 


4 


FILEFISHES IN THE WEST INDIUS 


I spunr three years at the museum experimenting 
with the fresh-water platies, swordtails, and guppics. Bur not 
completely, There were interludes when I had a chance to 
keep in touch with marine fishes. One suinmer I studied at 
the famous Marine Biological Station at Woods [Tole in 
Massachusetts, where I had a chance to work on some of the 
North Atlantic fishes. I also took off a few months for some 
trips to the West Indies to study tropical Atlantic fishes. Dr. 
Breder, my first mentor, was now the Director of the new 
Lerner Marine Laboratory on the island of Bimini. Me in- 
vited me to study the plectognaths of that region, which in- 
cluded, to my great delight, opportunities for underwirter 


Goggling in the beautiful clear water around Bunini liad 
one disadvantage. Diving among the delicate lavender aud 
canary-yellow sea fans, I would look up through the mapnily- 
ing face mask and see a barracuda watching me. They were 
very common. The ones I met were quite small, not over 
three feet. But it was not unusual to find two or three of 
them in the water with me. 

Once I was diving with a little knife with which to cut 
some of the sea fans loose. I wanted to dry them and bring 
them back to my family for souvenirs—unlike most marine 
animals they keep their colours well. As I was heacling for 
the surface with two lovely fans, I met a barracuda. Ie didin't 
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make a move but just looked at me calmly—with no sign of 
the fear that other fishes have. I felt as if a policeman had 
caught me stealing Howers from a park and I let the sea fans 
drop back to the bottom. 

Eventually I got fairly used to seeing barracuda, the small 
ones, that is, for I don’t know what I would have done if a 
full-grown one had come along. The natives of Bimini fear 
them greatly and my Negro tender was more concerned than 
I was when I went down in a diving-helmet. I’d no sooner 
reach bottom than Pedro would call down over the speaking 
system, “Better come up now, Miss Janie, dem barracudas 
gonna come soon.” 

I liked to use my face mask more than the diving-helmet 
for most occasions, I was learning to hold my breath longer 
now and could go down almost as deep without the helmet, 
which limited my movements, And, too, with the face mask 
I didn’t have to listen to Pedro constantly urging me to get 
back in the boat. 

Pedro was much happier when we took the boat out to 
collect fish by scooping up floating seaweed into nets while 
we stayed out of the water. 


Bimini has some remarkable plectognaths. And none mote 
remarkable than the filefishes. 

Once Pedro and I caught a group of baby filefish by 
dipping a net into a clump of Sargasso weed that had floated 
towards Bimini from the Sargasso Sea. I put them alive into 
an aquarium in the laboratory. “Ever see these filefish go 
crazy?” Dr. Breder asked me. I had my first demonstration 
that evening, 

We stumbled into the laboratory after dark. Dr. Breder 
carried a large flashlight, but he didn’t use it until we were 
standing in front of the aquarium with the baby filefish. 
Then suddenly he turned it on. The strong beam broke the 
darkness and went smack into the sleeping but, of course, 
open eyes of the babies. They didn’t move at first—just 
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stared blankly into the light. Then one, then another slowly 
started getting tipsy, falling forward and to the side, Some 
turned completely over. They looked like a group of per- 
forming tumblers. Finally they started spinning, faster and 
faster until some were turning like tops and zigzagging 
around the aquarium. 

“They can go completely berserk and kill themselves in 
that glare,” Dr. Breder informed me as he turned off the light 
and saved their lives. I wondered what Dr. Breder would do 
if he had to sleep with his eyes open and someone suddenly 
flashed a bright light into his face. Dr. Breder couldn’t ex- 
plain this strange reaction of the baby filefish around Bimini, 
although he had written a paper describing it in as much 
detail as he could. In print he referred to the phenomenon 
as ‘locomotor disorganisation’, But in less technical terms, 
I had to agree with him, they looked as if they were going 
crazy. 

Sait days later I decided to see what else one might learn 
by prowling around a dark laboratory at night. I crept up to 
a tank in which I kept some of my larger filefish. Then I 
turned on my flashlight. 

“What's this?” I asked myself, completely amazed at what 
I saw. For there in the tank where I kept a group of dark 
brown filefish with white, horizontal stripes—I saw a group 
of white filefish with black vertical stripes. 

It is not really unusual for a fish to change its colour or 
pattern, but this was such a complete reversal that I could 
hardly believe I was looking at the same fish I had put into 
the tank during the daylight. I watched these fish carefully 
in all degrees of light, in the weeks that followed. But I only 
saw that strange pattern when I caught them ‘sleeping’ in the 
dark. Their ‘pyjama pattern’ was only outdone by the change 
that occurred when they became highly excited. Then you 
saw spots before your eyes—bright orange spots all over the 
fish’s body, and then there were no stripes in any direction. 
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But that doesn’t exhaust the odd behaviour of Bimini file- 
fishes. Dr. Beebe was the first to point out the habit some of 
the filefishes have of standing on their heads. The species he 
observed were long and thin and this position made them 
resemble seaweed. He believed the behaviour was mainly one 
of camouflage. 





A Dominant MALB FILEFISH DoING A ‘HEAD-STAND’ 
BEFORE A RECESSIVE MALB 


I had a chance to study a group of head-standers in the 
laboratory at Bimini. They didn’t stand on their heads all 
the time, but when they did it was a spectacular display. This 
particular species had an abdominal flap which could be 
spread out like the tail of a peacock. When one of these fish, 
especially a male, executed a head-stand, he also spread his 
skirtlike flap along with all his other fins, lifted his ‘file’ until 
it stood up like a unicorn’s, and vibrated his body. 

This happened when two males met face to face. They 
would both start to go into a head-stand, but only one would 
succeed fully. The other fish, usually the smaller, would fold 
up his fins and back out of the path of the other. I found 
that there was one male from which all the others backed 


Filefishes in the West Indies 43 


away. Then there was a no. 2 male that all but no. 1 backed 
away from, And so on down the line to the poor fish that 
backed away from all the others. He was the smallest and 
most sickly-looking, and soon died, as all the other fish 
would beat him to the food at feeding time. 

This system in fishes is remarkably similar to that first 
discovered in hens. My poor sickly fish who died wasn’t 
exactly ‘henpecked’, but he was ‘head-stood’ by all the others. 


a 


THE EYES OF FISHES 


Fisn’s eyes are remarkable organs. I know of no 

other group of animals with optical systems of such variation. 

The earliest fish had three eyes. A study of fossil fish 

shows a small opening in the centre of the skull top. This 

opening once held a structure known as the pineal eye—a 

light-sensitive organ, rudiments of which still persist in fish 
living today. 

Some people say there are fish with four eyes. Cuatro Ojos 
is the popular name of one variety of a strange fish that lives 
in Mexico, Not because it wears glasses—but because of 
something biologically more remarkable than that. Strictly 
speaking, Cuatro Ojos has only two eyes, but each eye is 
divided into two parts: the upper half has become adapted 
for atr vision while the lower half can see under water. 
Cuatro Ojos makes good use of this unique optical arrange- 
ment to spot all its enemies. A small fish that lives in shallow 
water among tide pools, it sometimes even hops around on 
the Jand near-by. But most of the time it sits or swims at 
the surface of the water with its head held partly out so that 
just the upper halves of its eyes are in the air, where 
it can see what's going on above and below the surface 
simultaneously. 

There is a little blenny fish with a similar ‘four-eye’ 
attangement, But in this creature each eye is divided so 
that the forward half has air vision and the rear half water 
vision. It is believed that this fish clings in a vertical position 
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to the sides of water-filled pot-holes, with only his snout and 
the forward half of his eyes projecting into the air. 

The fish world has its cyclopses, too. Experimental 
embryologists can produce cyclopean fish by subjecting 
embryos to special treatments at a critical stage. But, as in 
all vertebrates, one-eyed individuals are deformed and not 
characteristic of any species. 

Completely eyeless fish, however, are well known among 
forms that inhabit rivers and lakes in dark caves and those 
which dwell in abyssal depths of the sea where sight is not 
a factor in survival. 

But most fishes have two eyes—though not necessarily on 
opposite sides of the head, as many of us know who have 
looked at the lop-sided flounder. Flounders, members of the 
flatfish family, start out in life with an eye on each side of 
the head and swim in typical fish fashion. But as the young 
fish develops, 2 metamorphosis takes place. It starts leaning 
over to one side, then lying with this side on the sandy 
bottom; then the eye on the bottom side starts migrating 
across the head to the top side. 

Fish don’t have eyelashes. But some fish have a sort of 
eyelid. Certain sharks can wink and blink because they 
possess thin, semi-transparent nictitating membranes which 
they can draw over their eyes. All other fish must spend 
their entire lives with their eyes open. 

Have you ever stopped to wonder what it would be like 
to see two completely different visions simultaneously, one 
with each eye? That, of course, is what fish do. Our eyes 
focused on the same object report a single merged image to 
the brain; the fish’s brain receives two images at once, for 
its eyes face in opposite directions and cannot focus simul- 
taneously on the same object. 

There are a few exceptional fish types, however, whose two 
eyes are on the same plane and would lead you to suspect 
they have binocular vision like ours. Of such are the flat- 
topped ‘star-gazers’ and certain ‘pop-eyed’ fishes. Among 
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the pop-eyed fishes the telescopic-eyed goldfish is probably 


the best known. Sometimes it is sold in the five-and-ten-cent 
stores, The most highly prized variety, however, is a rare 
breed perfected in China—the Celestial Telescopic ‘Gold’ 
fish, a jet-black beauty lacking a back fin and having eyes 
which, like ‘star-gazers’, always look heavenward, 

But of all the pop-eyed creatures in the animal kingdom, 
Stylophthalmus takes the prize. Stylophthalmus is a deep- 
sea fish. It was first thought to be an entirely new genus 
until the stages of its life cycle were found and it was dis. 
covered that Stylophthalmus is the young form of a known, 
normal-eyed adult fish, Idiacanthus. The connection was 
hard to imagine before the intermediate stages were found, 
for the larval fish has its eyes located on the ends of in- 
credibly long stalks—slender, flexible, wire-like protrusions 
from the head that allow the eyes to turn and see in all 
directions. As the young fish grows, the stalks gradually 
grow shorter until the eyes sit in their proper sockets. Then 
only a dissection of the long coiled optic nerves behind the 
eyes of the adult could give a clue to their strange develop- 
ment. 

Can a fish remember with its left eye something it has 
learned with its right? It was Dr. Roger Sperry, a neuro- 
anatomist I met while studying at Bimini, who bronght up 
the question. 

It seemed a rather pointless question to me at first because 
I thought of it in terms of human capabilities—a fault of 
many novices in the field of animal behaviour and a poor 
attitude in scientific reasoning, ane that can obscure truth 
and eliminate the investigation of an important problem by 
giving it an easy solution but a wrong one. My first reaction 
was: Why, naturally, if my left eye were covered and I saw, 
with only my right eye, a large and small object on the table, 
tasted both and learned that only one was edible, I would 
certainly remember which one it was when I viewed the same 
objects with only my left eye. 
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Then Dr. Sperry told me that in some experiments with 
pigeons it was discovered that they could not make this 
simple transfer when certain parts of their eyes were tested. 
Birds, like fish, except for certain flat-faced forms like the 
owl, have eyes on opposite sides of the head and cach eye 
sees independently of the other. When a bird wants to get 
a better look at you, he cocks his head to one side or the 
other. Fish which have no necks to turn must turn their 
whole bodies to one side for the same purpose. Does the 
bird’s—or the fish’s—right eye know what its left is doing? 

A human may learn to play the bass part of a song on the 
piano with his left hand, but this does not mean that he can 
then play it with his right—the habit is not transferred. A 
fish, with its primitive brain—even more primitive than the 
pigeon’s—and its way of registering separate optical impres- 
sions with each eye, may well lack the co-ordination neces- 
sary to transfer a visual discrimination habit from one eye 
to the other. 

When the significance of the original question finally 
impressed me, I was curious to know the answer. Dr. Sperry 
then told me that he had planned an experiment to find out. 
But it was a time-consuming enterprise, too long for him 
to do alone in the period he was staying at Bimini. He 
needed someone to help him, preferably someone experienced 
with fish, as he had done most of his previous work with 
amphibians and small mammals. I was only too glad to 
get my fingers into the experiments. 

So I divided my time between plectognaths and gobies. 
Dr. Sperry chose gobies because they are easy to obtain on 
Bimini; they live in shallow tide pools and hence tolerate 
stagnant water and can be kept in aquaria without running 
water; and finally because they usually sit on the bottom of 
the aquarium without swimming about, and this made it 
easy for us to test their vision. We used twenty-nine gobies, 
Each had to be kept in a separate aquarium and studied 
individually. Dr. Sperry began by operating on them— 
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placing a tin-foil cap over one eye or cutting one optic nerve, 
Then we taught each of our half-blinded fish a visual dis- 
criminating habit with its good eye. 

It wasn't easy to find a good test—one in which we could 
be sure the fish had learned the ‘trick’ with only his eye 
and not with the help of his nose, lateral line system, or any 
other sensory organs that might pick up clues from odours 
or vibrations in the water. 

The test we finally used was this. We let the goby get 
good and hungry and then put a lure in its tank. The lure 
consisted of a wire that could be suspended vertically in the 
water above the head of the goby sitting on the bottom, At 
the lower end of the wire was a large piece of white glass 
woo]. Above it, part way up the wire, we put a small piece 
of white meat from a shellfish. 

The goby, when hunger overcome its initial fear, swam up 
from the bottom of the tank and started investigating the 
jure. One of us had to watch it carefully. If the goby once 
touched the glass wool, the lure was immediately taken out 
and the poor fish got nothing but a prick on the nose. 

This sometimes went on for dozens of trials (though some 
of the ‘smarter’ gobies caught on quickly) until it finally 
occurred to the goby to try a little farther up the wire before 
biting at the first white hunk it saw. Then it was rewarded. 
Instead of a prick on the nose, it found its mouth against 
something soft and good to eat, and was given enough time 
to take a good bite. The goby learned quickly after that, 
and soon it was carefully by-passing the big piece of glass 
wool without touching it, and going straight to the small 
piece of food above, which was almost hidden by the glass 
wool, We kept score, and when a fish made seventeen or 
more correct bites out of twenty consecutive trials, we figured 
the fish had learned to discriminate. 

To be sure it was visual discrimination we did many types 
of tests. One, for example, was to replace the glass wool 
with a big piece of the same white meat used over it. The 
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goby stiJl went by without touching it, straight to the smaller 
piece that was higher and more difficult to reach. This ruled 
out the chance that the fish was smelling its way to the food. 

The second part of the experiment was the significant one, 
The good eye of each goby was now blinded—again by cither 
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a tin-foil cap or severing the optic nerve. The other eye 
was brought back to normal by removing the original ca 
or merely waiting until the optic nerve regenerated. The fish 
were then tested with the same lure. 

“Tt remembered!” we exclaimed together, as the first fish 
zoomed right up to the food without the slightest interest in 
the glass wool. But as we continued, my high spirits lowered. 
Some of the others hesitated and then made a number of 
errors, so that their first twenty tests gave a noticeably lower 
score than before. And there were a few who started all over 
from scratch again, getting noses pricked and no food, over 
and over, as if they had never seen the lure before. “Moron!” 
I couldn’t help calling each of these as I tested them. “Why 
can’t you remember?” 

These last cases were hard to explain. To check the possi- 
bility of factors such as trauma, Dr. Sperry switched the eye 
cap again. With caps in the original learning position, the 
‘morons’ had no trouble discriminating between the white 
pieces on the wire. Switch the cap again, and they were 
again ignorant! It was exasperating. How could there be 
such a variation among individuals of the same species? 

The fact that we could prove that visual transfer had 
taken place perfectly in only some of our gobies seemed in- 
adequate to me. But Dr. Sperry, with his much greater 
experience and more philosophical outlook, assured me that 
our results were of value, nevertheless. We had opened a new 
branch of research in fish optics and behaviour, and clear- 
cut solutions to complicated problems seldom result from 
first experiments. Especially in the field of animal behaviour, 
there is seldom a definite ‘yes’ or ‘no’ answer to questions 
dealing with the response of animals. That is why we have 
statistical methods to show trends, tendencies, or chance of 
such and such happening. : 

The more I work on behaviour problems and see the 
problems of other workers, the less I let irregularities in my 
results bother me. But even today, when I pick up the 
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publication of our results at Bimini and look through the 
tables and see the scores for goby no. 3, for example, T still ask 
under my breath: “Why couldn’t you remember?” 

Perhaps some day more experiments wil] be done along 
these lines and TP know the answer. 
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Ws were sitting in a large room in the administra- 
tion building of the Bronx Zoo. It didn’t promise to be any- 
thing special—a few speeches, committee reports, secretary’s 
and treasurer's reports and other miscellany. It was the 
closing meeting, the business section, of a convention of 
animal psychologists. Who could have dreamed that it was 
the introduction to a trip to the South Seas? 

My mind was wandering as the various committee chair. 
men gave their routine reports. And then the word 
‘Micronesia’ caught my ear and I focused attention on the 
speaker. Dr. Harold Coolidge, Executive Secretary of the 
Pacific Science Board, was telling about opportunities for a 
few people to study in the South Seas as part of a programme 
entitled ‘Scientific Investigations in Micronesia’, to be 
sponsored by the Office of Naval Research. The Pacific 
Science Board and the Navy wanted to learn more about 
the numerous little islands in the Pacific which, since the end 
of World War II, formed the United States Trust Territory. 

I came home from the meeting thinking about the 
romantic South Seas islands I’d read about so often—stories 
of poets and painters and shipwrecked sailors, travelogues, 
reports of expeditions. I recalled my delightful taste of 
Pacific coral reefs on my short visit to Hawaii two years 
before. 

Of course I sent in an application to the Pacific Science 
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Board. But the forecast didn’t look encouraging, Experienced 
people who knew much about this area thought it unlikely 
that the Board would be willing to send a single woman 
around the Pacific collecting fish. Life would be too rugged 
in most places, tropical diseases and the heat might get a 
girl down, and women fishermen aren’t generally encouraged 
—especially in Micronesia, where some natives not only 
object to women on fishing trips, but consider them bad 
juck or taboo. 

It was a surprise when a telephone call came through 
from Washington saying that the Pacific Science Board was 
interested in learning more about the fishes of Micronesia, 
particularly the identification of poisonous kinds. Could I 
be ready to leave for the South Pacific in a few weeks? While 
the almost incredible words continued to pour more details 
out of the telephone, scattered thoughts rushed through my 
mind. That very morning I had accepted an Atomic Energy 
Commission Fellowship which would conflict with this trip; 
how could I have both? I was in the midst of the last experi- 
ments for my doctoral thesis; could I finish them in time? 
And—wouldn’t it be wonderful to see the South Pacific and 
be out of New York during my hay-fever season! 

It seemed like short notice, and yet once the arrange- 
ments were made I couldn’t wait to get started. An exten- 
sion of the Atomic Energy Commission Fellowship was 
granted, the American Museum of Natural History would 
sponsor the trip; things worked out smoothly. [I left the 
States on June 17, 1949, from Alameda by jet take-off, aboard 
a huge double-decker Martin Mars seaplane of the Military 
Air Transportation Service—bound for Hawaii and points 
south-west. 

In Honolulu there was a chance to do last-minute shop- 
ping, visit old friends, and make final preparations for the 
trip. The Pacific Science Board had a branch office at the 
Bishop Museum. It was run by a Miss Ernestine Akers, a 
tall, slim young woman with brown bangs over a forehead 
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that sheltered a busy mind. Her main job was to see that 
the ‘S.L.M.’ programme (as everyone referred to Scientific 
Investigations in Micronesia) ran smoothly. 

Although I was travelling alone, there was a feeling of 
security and companionship in the way my trip seemed to 
be planned. In all matters connected with the arrangement 
of the trip I could depend on Ernestine while in Hawaii. 
She gave me preliminary orientation, whisked me through 
the formalities of getting a Navy identification card and 
other needed papers, arranged for the loan of photographic 
equipment, etc. She was very competent and took a big- 
sister interest in each of my little problems. 

Ernestine was at the airport to help me off. My baggage, 
including all the extras ’d accumulated in Hawaii, weighed 
in at two hundred and sixty pounds—just one hundred 
pounds over what my papers allowed. The lieutenant who was 
checking me in shook his head sympathetically. “Tf it were 
a matter of a few extra pounds, well . . . but one hundred, 
that’s too much, I’m afraid.” 

A huge officer, weighing at least two hundred pounds, was 
checking in ahead of me. Ernestine thought fast. “Suppose 
Miss Clark weighed two hundred pounds, you'd let her on 
the flight, wouldn’t your” The lieutenant admitted he would. 
“Well, she’s only one hundred pounds,” Ernestine fibbed 
flatteringly while I pulled in my Hawaiian food-stuffed 
tummy and tried to look sixteen pounds lighter. 

The lieutenant scratched the back of his neck, glanced at 
the clock and down the line of passengers still waiting to be 
checked in, then looked at the two pleading faces before 
him. “O.K.,” he sighed, and gave a crooked smile in answer 
to our profuse expressions of thanks, 

In a few minutes I boarded another big plane and then [ 
had a last look at Diamond Head as we flew towards the mid- 
Pacific. 
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Four hours after leaving Hawaii I awoke as 
the flaps were lowered for a landing. We stopped briefly at 
Johnston Island for refuelling. You couldn’t imagine a less 
romantic Pacific island—hardly a square mile in area, its 
highest point only five feet above sea-level, and not a palm 
tree in sight. It seemed little more than just a landing strip 
—a resting stop for planes on long trans-Pacific journeys. 

As we took off again, I saw that the island was surrounded 
by coral reefs, and from little rafts men were diving into the 
clear water. Then I remembered that some fine reef fish 
collections had been made around this island. And it was 
here that Vernon Brock, the first person I had seen spear a 
fish, once had a terrible encounter with a ten-foot moray eel. 
He had speared the rare specimen underwater, but when 
trying to bring it to the surface he found it was still alive 
enough to attack him. He had to be quickly flown to Hawaii 
for hospital treatment; the arm that shielded his face when 
the eel attacked was crushed and lacerated. As the scene of 
this accident disappeared behind our plane, I decided never 
to try to spear a Jarge moray eel—something I was to forget 
in the excitement of facing one a few weeks later. 

Although I travelled a good many thousands of miles by 
plane during the four months of this S.I.M. trip, I remember 
little of my time in the air. I usually slept if I could escape 
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The poisoning of fish was not invented by ichthyologists. 
It has been in practice for centuries by natives in widely 
separated parts of the tropical and sub-tropical world: in 
Asia, Africa, Pacific islands, Central and South America, and 
by the Indians in South-Eastern United States. These natives 
apparently discovered independently the fish-poisoning effect 
of plants we now classify in the Derris group. The primitive 
method is to scatter macerated parts of these plants, especially 
the roots, into the water where there are fish. The fish be 
come stunned or die, but their food value is not harmed, 
The poison, technically known as rotenone, is now widely 
cultivated and is used primarily as an agricultural insecticide. 

Rotenone, as a fish poison, is most effective in the warm 
temperatures of the tropics. It takes anywhere from a few 
minutes to an hour for the fish to become affected. It acts 
by constricting the blood capillaries in the gills until their 
diameter is too small to allow the passage of red blood cells 
that come to this important area to pick up oxygen. The 
fish virtually suffocates to death. In sub-lethal doses the 
effect may be only temporary and the fish will fully recover. 

Fortunately, other tide-pool animals and plants are gen- 
erally less sensitive and are not seriously damaged when we 
fish collectors go about our nefarious business. Aquatic vege- 
tation is not harmed by amounts of rotenone used to kill 
fishes. Birds, hogs, cattle, and other mammals have been 
observed drinking water from rotenone-treated ponds with 
no ill effects. I’ve accidentally guiped down mouthfuls when 
working an hour or more in a rotenone-poisoned pool. Once 
I then developed a headache, which may or may not have 
been caused by the rotenone. 

And Ensign Womeldorf survived his first bath in a rote- 
none-poisoned tide pool. 

As we set out for our fish collecting Ensign Womeldorf 
wanted to know how we were going about it. He probably 


never saw anyone go fishing before with a bottle of brown 
liquid. 
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“We'll just sprinkle some of this liquid around the pool and 
see what happens,” I told the eager Ensign, who was un- 
doubtedly expecting something more complicated. It was 
about an hour before low tide, just right to give the roten- 
one time to have full effect at the ‘slack tide’ period 
before the sea started washing in and diluting the pool 
water. 

Our tide pool was roughly sixty feet in diameter and was 
over waist deep in some places. Standing at the edge of the 
pool we could see a number of fish, and scurrying about the 
rocks and vegetation were hundreds of tiny hermit crabs; 
vermiform-legged starfishes and black sea cucumbers lay 
motionless in the sand. Here, for a short time completely 
isolated from the sea, was entrapped a sample of ocean life. 
Many of the creatures in it could be right under your nose 
and yet not be seen. Small fish particularly hide in holes and 
crevices or when exposed are so well camouflaged by their 
appearance and behaviour that you can look directly at them 
without realising it. One of the limp ‘leaves’ of seaweed may 
actually be a little sea horse attached by its prehensile tail; or 
perhaps it is a weird angler fish with a breast fin holding on 
to the seaweed with a grip almost like a hand. Some of these 
little fish that abound in tide pools but are usually unseen 
by the human eye are less than an inch long when full grown. 
They are the smallest vertebrates known. (A full-grown 
breeding adult goby, less than half an inch long, was dis- 
covered in a fresh-water pool in the Philippines by the re- 
nowned ichthyologist, Dr. Albert Herre.) One needs sharp 
eyes to spot such creatures even after they have been poisoned 
and come falling out of their hiding places. As we spread the 
poison I cautioned Ensign Womeldorf to be on guard for 
even the smallest fish. 

In a few minutes gasping, berserk fishes started coming to 
the surface. A tiny orange-spotted pufferfish blew up its white 
belly with air and looked like a floating golf ball. Ensign 
Womeldorf waded into the pool and scooped it into a hand- 
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assortment of small moray eels whose strikingly bold and 
beautiful colour patterns lead many casual observers to 
believe them water snakes. 

The sun was getting high in the sky and the tide coming 
in fast when we finally felt we had sufficiently combed the 
crevices and clumps of algz for all the dead fish. There were 
still a few darting about, full of life or just a little groggy 
but reviving with the influx of fresh ocean water. 

Carrying our fish in buckets, we headed for the dispensary, 
where we stored them in a big ice-box while we returned to 
our quarters to wash up and have lunch. After lunch we 
brought our specimens to the morgue, where we sorted them 
and took a rough inventory, There were hundreds, including 
over sixty different kinds. The one-room morgue couldn’t 
accommodate all the visitors who came to look over our catch, 
Some of the servicemen brought their cameras to take pic- 
tures, Ensign Womeldorf, squeamish at first about touching 
eels, obligingly posed with his hand in a bucketful of the 
elongated cadavers. 

Our visitors asked many questions and seemed interested 
in learning the purpose of the tactile whiskers on a goatfish, 
the mechanics of the venomous spines of the scorpion fish, 
and the inflating mechanism of the belly of blowfishes. It 
made me wonder how less dull our boys would find their 
assignments on these islands if they knew more about the sea 
life surrounding them, Many stationed in the Pacific com- 
plain of how boring life became because they had ‘nothing to 
do’ in their spare time. How few of them ever explored the 
reefs around these tropical islands! An inexpensive face 
mask or native-made goggles, bathing-suit, and sneakers are 
all that are needed to see the coral-reef world. What a thrill 
so many missed and how close they were to an endlessly 
absorbing pastime. 

I made one bad mistake in this tide-pool collection. I 
neglected to have the formalin on hand when we first col- 
lected the fish. When picked out of water, they should have 
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been dropped into the preserving fluid immediately. This 
would have prevented the slightest deterioration, made the 
specimens firm, and every spine and ray on the smallest fins 
(the number of which is of great importance in the final 
identification and study of the specimen) would have been 
distinct and in top condition. This collection, most of which 
is now in the U.S. National Museum, could be in better con- 
dition. Unfortunately, it was not until we started work in the 
morgue, and some'of the specimens were developing a slimy 
coat, that I realised this neglect, which I have avoided ever 
since. 

Preparing and preserving the collection were a good after- 
noon’s occupation. The boys were very helpful. We formed 
a sort of assembly line. Ensign Womeldorf on my right 
handed me a specimen, which I examined while another 
fellow, sitting on the opposite side of the table that ordinarily 
accommodates a cadaver, took down notes with his dry 
hands, I then handed the fish to a sailor on my left, who, 
with a sharp knife, made a slit in the side of the belly of the 
larger fish so that the preserving fluid would reach the fast- 
spoiling viscera. This sailor in turn handed the fish to a fourth 
assistant, who placed it carefully in a proper-sized container 
with a ten per cent formalin solution. 

The men co-operated enthusiastically in this procedure, 
which appatently was a relieving break from their usual 
routine. 

; When out job for the day was nearly through, I was asked, 
Did you find any new species?” For some reason this is the 
most popular question I am asked whenever I return from a 
collecting trip. Some time later, a Life magazine reporter 
even asked me what fish I expected to discover in the Red Sea 
before I had even gone there! 
There is no doubt about it, the discovery of a new species 
is an exciting experience for the discoverer. But it doesn’t 
happen the way some people imagine. It isn’t very often 
that even an expert ichthyologist sees a strange fish in his net 
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and can announce, “Oh boy, a new species!” It happens of 
course on rare occasions, but more often the story is like this: 

Professor Doe (he may be one of the world’s top ichthyolo- 
gists; it happens to the best of them) looks in his collecting 
net and thinks, “Here’s a fish I’m not familiar with, maybe 
it’s a new species,’ He then takes colour notes on the fresh 
specimen, preserves it, and sets it aside. Later he carefully 
studies this fish, measuring every proportion, counting all 
the little elements in its fins, examining every inch of it, 
perhaps even dissecting it to study its internal anatomy, 
Then he starts checking the literature to see if anything like 
it has ever been described before. He goes through dozens 
of books and maybe hundreds of papers published in five 
different languages. He consults colleagues. Then a year or 
two or ten later he is finally convinced that this fish is a new 
species. So he writes up all his notes, has a picture made, 
baptizes his specimen, and publishes his results. 

Often the story doesn’t end here. 

Some time later Professor Doe may find out by himself, 
or through a letter, or, worse still, he may read in print the 
following revelation: That the supposedly new species of 
such and such a fish described by Professor Doe was actually 
first named by Dr. Bleeker. This reference can easily be 
found in an antique set of volumes published in the Nether- 
lands one hundred years ago, today seldom found outside of 
museum libraries. Dr. Bleeker found the fish in a different 
ocean about ten thousand miles from where Professor Doe 
found his specimen, but it’s the same species. Dr. Bleeker 
even published a coloured illustration of this fish. Unfor- 
tunately, his specimen was slightly immature (a fact not 
known then) and so the colours and body proportions are 
different—and one fin was partly mutilated and so a few of 
its elements do not show in the painting. But otherwise it’s 
the same fish]! 

If Professor Doe is a young man, he may tear out a few 
of his hairs; if he has had lots of experience he will probably 
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only sigh ... it is all part of his work One man living in 
Tahiti, who can’t be bothered consulting all the literature 
on fishes, has solved this problem for himself much to the 
dismay of conscientious ichthyologists. When he can’t iden- 
tify a fish in the few books he has on hand, he merely gives 
it a new name and lets others worry about whether it is really 
new or not. There are all kinds of ichthyologists! 

In Kwajalein I visited Seaman Knight, who was hospitalised 
as the result of encountering a poisonous fish. Only the day 
before I came to the island, he was looking in shallow water 
and saw a small brown fish lying on a rock. It didn’t move 
when he went close to it and so he reached down to pick it 
up with his hand. Then he felt a slight prick which made 
him release the fish. In a few minutes the flesh around the 
prick started turning blue and three hours later his hand was 
swollen to the wrist and his arm was numb. Ten hours after 
the prick he was running a fever and the swelling had 
reached his shoulder... 

I had brought along a handbook of Pacific fishes which had 
an illustration of a scorpion fish, Seaman Knight said his 
fish was very similar but flatter and had its mouth ‘topside’. 
In spite of his short encounter with the venomous animal, 
he had made a good observation which narrowed down the 
identification of the fish to only a few of the forty-odd pos- 
sible species known from the tropical Pacific. They range 
from the ugly toadfish to the beautifully delicate tigerfish. 
Seaman Knight’s fish was probably the stonefish, known to 
zoologists as Synanceja verrucosa, a name referring to the 
grooves in the dorsal spines through which the poison passes 
and to the warty condition of its skin. 

Seaman Knight was actually lucky. His case could have 
much worse. People have died from the sting of scorpion 

sh. 

Most people, however, live to tell about their unpleasant 
meetings with scorpion fish. Few of these cases are recorded 
in full detail and the fish involved is seldom specifically iden- 
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tified, Recently, however, the renowned South African ichthy- 
ologist Dr. J. L. B. Smith, who last year discovered a ‘living 
fossil’ coelacanthid fish, supplied a first-hand account of a 
severe case of venomous fish poisoning where unfortunately 
he was the victim. 

Dr. Smith was poisoning a tide pool on a collecting trip in 
Portuguese Hast Africa, Accidentally he was stabbed in the 
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thumb by two dorsal spines of a stonefish which was still 
alive. He put a tourniquet around his thumb, made cuts 
across the punctures, and sucked these vigorously. His wife 
gave him novocaine, but the pain became a ‘searing agony’. 
Three and one half hours later the pain was undiminished, 
He tried immersing his hand in hot water and this gave him 
rapid relief. The flesh around the stabs turned black, large 
yellow blisters formed on his thumb, and swelling extended 
above the elbow. He developed an inflammation, but treat- 
ment with penicillin, he believes, prevented serious secondary 
infection, After eighty days his thumb was still swollen and 
painful. 

From a number of cases in the literature, it appears that 
the best treatment for venomous fish poisoning is similar to 


Kwajalein: The Poisoners and the Poisoned 67 


that for a snake bite. Perhaps some day anti-venom for fish 
poison will also be developed. 

Seaman Knight recovered in a week. His case was mild 
compared to Dr. Smith’s, even though both were caused by 
a similar if not identical species of fish. If the stinging ability 
of the scorpion-type fishes is as effective on their natural 
enemies as it is on man, it is no wonder that a species of this 
sluggish group has survived successfully enough to range 
halfway around the world. 
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Guam was my next stop. It was a misty, hot, and 
humid morning when I arrived, but the drive from the air- 
port to the Naval base was along a scenic coastal road and 
there was a cool salty breeze. We passed some large Poin- 
clana trees packed with red blossoms and looking like gaudy 
floral umbrellas from the float in a parade. Mile after mile 
went by and the picture in my mind of the dot on my map 
of the Pacific Ocean marked ‘Guam (U.S.A.)’ grew to a large 
size. 

The U.S. Trust Territory is composed of the Marianas, 
Marshall and Caroline island groups. But Guam, although 
one of the Marianas and the headquarters of the Trust Terri- 
tory, is not actually part of the Trust Territory. Since 1898 
Guam has been-an outright possession of the United States 
(its natives are U.S. citizens), while the Trust Territory proper 
was acquired only after World War IJ. The Japanese had 
controlled these islands since the opening of World War I, 
before that the Germans, and still earlier they were controlled 
by Spain. Although most of the Trust Territory has much of 
the original charm we like to associate with South Sea islands, 
relatively untouched by civilisation, each nation that has 
taken over has left its mark and influenced the religion, lan- 


guage, social customs, and general living conditions of these 
once isolated natives, 
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I learned I would have to spend some time on Guam before 
proceeding to Koror. The officer in charge of accommodating 
official guests of the Navy on Koror had discovered that ‘E. 
Clark’ was a woman and had hastily wired back to say I could 
not be put up at the Bachelor Officers’ Quarters and there was 
no other place I could stay. Fortunately, however, J had been 
in contact with a young couple, Mr, and Mrs. Hill, who were 
in charge of a biological station just being organised on 
Koror. Mr. Hill wrote that they could put me up in about 
two weeks. I didn’t mind waiting. 

Guam was a new and fascinating place for me. I was given 
a room in a large, rather homey Quonset, where wives and 
children of Navy personnel were accommodated temporarily. 
The Naval base was situated on a high spot on the island 
called Commar Hill. The evenings here were cool and com- 
fortable. That first evening I counted nearly a dozen geckos 
running across the outside of my big screen window, chasing 
the insects attracted by the light. When I was a child it was 
great fun to watch a few captured lizards in my terrarium; 
such an unusual sight for apartment dwellers that neighbours 
came to watch too. But on Guam every room with screen 
windows had a display of feeding lizards at night. These 
charming little geckos with large catlike eyes, long tails, and 
suction-padded toes—darting across the screen to capture 
insects on their sticky, elastic tongues—were as common a 
sight as houseflies back home. I liked my room. It had plenty 
of table space, I had all my fishing equipment with me, so 
I set myself up to do some work on Guam. 

Where to eat my meals presented a technical problem. I 
didn’t seem to fit in any of the categories into which the 
various mess halls were divided. I didn’t mind where I ate, 
but there were regulations. . . . It was finally decided that I 
eat in the same building with the all-male officers, but in a 
special smaller room separated from the main dining-room. 
I think I started a new category. 

I ate alone at a long table, attractively arranged with fresh 
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flowers, and set just for me. Two Guamanian waiters attended 
me ceremoniously while the rest of the kitchen help periodi- 
cally peeked in through a little square glass window in the 
swinging door that led to the kitchen. The food was very 
good and there was no limit to the number of servings. Each 
morning I had a large glass of orange juice. Every sip I took 
from it was immediately replaced by a waiter standing by 
with a pitcher. When I left the table, no matter how much 
I drank, the glass was always full. It did no good to protest 
against these replacements; the glass would be filled the in- 
stant I could be taken unawares. When the smiling waiter 
was not filling my glass, he was shooing the flies away from 
me, scolding them in his broken English as if they were not 
Guamanian flies. 

The other waiter brought in the food. Each time he pre- 
sented me with a dish, he asked, beaming, “You like?” 
Nothing seemed to please him more than when I asked for a 
second helping. Instead of being lonely eating by myself, I 
began to enjoy the luxury of what I was coming to regard 
as my private dining-room, 

The people on Guam were good to me and very helpful. 
Mr. Joyce Taggert, or “T'ag’ as everyone called him, gave me 
much information about the Fisheries work in the Trust 
Territory. He was the Fisheries advisor in that area. 
Although he hastened to tell me he was not a ‘scientific man’, 
he had an enormous store of practical knowledge about fishes, 
where they are found, which are poisonous, and native fishing 
customs. “How long have you been out in the Pacific?” I 
asked him. 

“Since long before you were born,” he told me laughing, 
then showed an old, browning photograph of a rugged, wind- 
swept-looking man standing on a sailboat. There was a slight 
resemblance to Tag. “That’s me years. ago when I was a 
pirate in Tahiti,” he said with such a wild gleam in his eye 
that L almost believed him. Later I met his wife. She was the 
type who could turn a carefree ‘sea pirate’ willingly into a 
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Fisheries consultant for the Navy. They had a blonde young 
daughter who had been born in the Palaus. She spoke fluent 
Palauan to her nursemaid, who had taken care of her since 
she was a baby. The Taggerts gave me the first detailed des- 
cription of the Palaus. They had lived on the main island, 
Koror, for years and loved the place. 

While waiting to go to Koror I made seven fish collections 
on Guam. The first pools I poisoned were at the bottom of 
Commar Hill where I was staying. In a series of four small 
tide pools I obtained over two hundred specimens, many of 
which were very different from those we got at Kwajalein. 
Another time some officers were driving to Umatac, a native 
village on the other side of the island. They offered to take 
me along and help poison a tide pool on the way. We made 
a small but interesting collection of the young stages of 
several triggerfishes, along with thirty other species of fishes, 
all in shallow pools less than a foot deep. 

Umatac was a village where children rode around the 
streets on the backs of large water buffaloes. It was a long 
drive around Guam to reach Umatac, which gave me a 
chance to see more of the island. There was a lush growth 
of coconut trees on this part of the island in contrast to 
the straggly growth around Commar Hill, where the coconut 
beetles had done almost as much as World War II to destroy 
the tropical beauty of that now densely populated part of 
Guam. 

A few days later I went to a place called Ylig Bay. I heard 
that a fresh-water stream ran into it and I was hoping to find 
a place narrow enough to get a sample of fishes that might 
be living in the brackish water. But I was out of luck. The 
stream was wide and deep, and even where it joined the bay 
I could find no partly enclosed places which had any fish in 
them. ; 

Further out in the bay I saw a large fish trap. It had long 
wire fencing leading to the entrance of the trap from three 
directions over an angle of about 140°. A fisherman with 
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water goggles on his head and carrying a spear and basket 
was wading out towards the trap. I called out to him and 
asked if I could look in the trap too. I put on my face mask 
and swam over to him. He spoke no English but led me to 
believe by his gestures that although he didn’t expect much 
in the trap I could come along if I wanted to. 

The trap was about two hundred yards from shore, but 
the water there came only to my shoulders. The fisherman 
adjusted his goggles over his eyes and ducked underwater. 
I pulled my glass mask down in place on my face (I keep it 
perched on my head like a pillbox-type hat when not looking 
underwater) and followed the fisherman. The water wasn’t 
too clear and in addition we had stirred up the sandy bottom 
with our feet. 

The main portion of the trap was box-shaped, almost 
square, about four feet in each dimension. The frame was 
made of bamboo and the sides with chicken-wire fencing. 
On one side the wire was open and curved inward like a 
funnel so that the sharp edges of the wire pointed towards 
the centre of the trap—a typical trapping device that permits 
the animal to squeeze in easily but not out. This was the 
innermost chamber of the trap. There was a larger chamber 
about three feet wide and thirty feet long just outside the 
entrance to the inner box-shaped chamber. The opening to 
the larger chamber connected with the three long radiating 
fences, which apparently steered the fish towards the centre 
as the tide went out. 

That day there were few fish in the trap as the man had 
predicted. But his small catch was of much interest to me. 
It consisted of seven good-sized poisonous pufferfish. I pointed 
to them enthusiastically but the fisherman shook his head, 
made a motion of eating, then held his stomach, and made 
painful grimaces. He wanted to throw the fish away but I 
kept telling him I wanted them. Finally he consented to let 
me have them, but warned me over and over with his panto- 
miming not to eat them. 
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Back in my room at Commar Hill, I prepared samples of 
these fish to send to some investigators at the Hooper Foun- 
dation in San Francisco for laboratory analyses. They were 
willing to test all the samples I could send them of fish sus- 
pected of being poisonous to eat. 

Fish that are poisonous to eat present a very different kind 
of problem from the venomous varieties, like scorpion fish, 
where the danger lies in contact. Venomous fishes can usually 
be eaten with impunity if the limited areas where the poison 
is known to be concentrated are avoided. The barbed spines 
on the whip-like tails of sting rays are cut off after capture 
and the rest of the fish used as food in many parts of the 
world. Scorpion fish are often sold in some Mediterranean 
fish markets. The types of venomous fish are few and 
fairly easy to recognise. The same species are poisonous 
wherever they are found. Not so with fish that are poisonous 
to eat. 

The same fish is sometimes poisonous to eat, and some- 
times not. Certain barracuda are believed to be poisonous 
only after they reach a certain size. Other species are said 
to be poisonous only at a certain season and in certain 
localities, In some fishes the poison is all over, in others 
it is found only in certain organs. Sometimes the natives 
in one locality will not agree on the toxicity of a certain 
fish: some will claim it is highly poisonous while others 
will eat it readily. The manner in which the fish is prepared 
may have much to do with its edibility. Various authorities 
list anywhere from one hundred to over three hundred 
poisonous-to-eat species of fish in the Pacific. Many of these 
so closely resemble wholesome food fishes that it takes an 
expert to tell them apart. 

Dr. Yoshi Hiyama, a Japanese ichthyologist who surveyed 
this problem in the 1930s, made one general conclusion. 
Most poisonous-to-eat fishes are found in tropical waters 
near coral-reef formations. He suggested there might be a 
correlation between poisonous fishes and corals. Other in- 
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vestigators also tend to think that something in the environ. 
ment, probably something the fish feeds on, can produce the 
poison in its body. 

The illness that comes from eating a poisonous fish has 
been termed ‘ichthyotoxism’. It should not be confused 
with the ptomaine type of poisoning that results from eating 
spoiled fish. Any fish may become unfit to eat when bac. 
terial decay sets in; but with fishes that have a definite toxin 
to begin with, no assurance of freshness can prevent a case 
of poisoning. 

Dr. Halstead, who has reviewed the reports of fish poison- 
ing, finds the symptoms of ichthyotoxism quite characteristic, 
Some of the symptoms are so unusual that the general clinical 
picture of ichthyotoxism is easy to tell from other types of 
poisoning. The reactions can be extremely unpleasant and 
result in death. Within thirty hours after eating a poisonous 
fish, there is a tingling of the lips and tongue which spreads 
to the hands and feet and gradually develops into a numb- 
ness. In most cases stomach and intestinal disturbances 
appear such as nausea, vomiting, diarrhoea, and abdominal 
pain. These may be followed by disturbances of the nervous 
system and the victim becomes irritable, convulsive, or 
paralysed. Throat spasms may cause choking. There may 
be joint aches, chills, fever, profuse sweating, itching, 
temporary blindness, painful urination, and a metallic taste 
in the mouth. Perhaps the most unusual symptoms are 
certain erroneous sensations such as the reverse-temperature 
sensation and the ‘loose-tooth’ sensation causing victims to 
blow on ice-cream to cool it or complain that their teeth are 
falling out. 

The poison itself is a fairly heat-stable alkaloid. Thus 
long cooking does not reduce the toxicity although leaching 
the flesh in salt water may remove some of it. Some Japanese 
investigators claim to have crystallised the pure toxin. Japan 
and the United States are the two main countries actively 
engaged in ichthyotoxism research. We hope their combined 
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efforts in the next few years will solve the major problems 
of fish poisoning. 


The most successful native fisherman on Guam was said 
to be Mr. Quenga. He had something of a monopoly on the 
trap-fishing area just north of Sleeping Camel Rock. Arrange- 
ments were made for me to spend a day trap fishing in this 
area with the Quengas. 

Mr. Quenga’s son, Ramon, came to call for me in the morn- 
ing and, much to my surprise, escorted me to the fishing- 
wharf in a most elegant, large, new Buick. At the wharf our 
mode of transportation went back a few centuries and we 
shifted our fishing equipment into a primitive wooden out- 
rigger canoe. Ramon’s uncle joined us in this and we paddled 
off towards the sea. 

In the course of the day we examined seven large traps of 
the same type as the one I saw at Ylig Bay, but every one of 
these yielded from a dozen to over a hundred good fish. 
Ramon’s uncle seemed to have come along just for the ride. 
He spoke no English and seemed to eye me suspiciously. He 
sat quietly in the canoe while Ramon and I did the paddling. 

When we reached a trap, Ramon and I put on our under- 
water goggles and slipped beneath the rippled surface of the 
water down into shallow clear water. It was usually about 
five feet deep around the traps. First we swam along the 
wire fencing and Ramon pointed out the prized food fishes 
and other unusual specimens that were caught inside the 
trap—especially all the plectognath fishes, which he knew I 
wanted to see. 

What an assortment of colourful reef fishes was in each 
trap! There were many green parrot fish, red squirrel fish, 
spotted groupers, snappers, surgeon fish, butterfly fish and 
several kinds of trigger- and blowfish. We got dozens of 
delicious eating crabs, lobsters, and squid. We would chase 
the animals to one corner of the trap, where Ramon scooped 
them out with a large dip-net and piled them into the 
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canoe. One trap had a three-foot shark in it, which Ramon 
neatly speared through the head before attempting to 
capture it. 

Between traps, when we paddled over an attractive reef, 
Ramon and I slipped over the side of the canoe and looked at 
its inhabitants through our water goggles. Ramon spoke 
English fairly well. He was learning it at school. Although 
he was only sixteen years old, he was an experienced fisher. 
man and was very helpful in answering my questions about 
his trade. As the oldest boy in a family of eight children, he 
had a number of responsibilities, the leading one being to 
check his father’s traps every two or three days. 

Near noon our silent watchman spoke to Ramon. “He 
wants to eat some lunch,” Ramon informed me. We were 
some distance from shore and had not finished with all the 
traps yet. I hadn’t thought to bring any lunch. Ramon’s 
uncle produced a small bag which apparently contained all 
he ever brought along for his sea picnic: a lemon, an empty 
glass tumbler, and a large bottle of some kind of liquid. 

The man then pulled out a knife, swiftly degutted a half- 
live squid, and then, looking at me as if to be sure I was 
watching, he bit off a big chunk of the squid’s mantle, As 
he chewed this mouthful, a devilish gleam came to his eyes 
and he suddenly passed the slimy decapod to me. He spoke 
Guamanian, but I understood he was urging me to join him 
in this dish. As J stared at the squid in my hands, its 
tentacles hanging down between my fingers and its large 
greenish eyes staring back at me, the man broke into a roar, 
rocking back and forth in his place until I thought he would 
fall out of the canoe. Through this almost hysterical laughter 
he gasped some remarks to Ramon. Ramon looked em- 
barrassed, glanced at me sheepishly, and then said something 
to his uncle which seemed to be the Guamanian equivalent 
of: “Aw, Unk, you shouldn’t have done that!” 

The old man only laughed harder and the half-chewed 
pieces of squid nearly flew out of his mouth. He finally 
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calmed down, though still breathing heavily, and looked at 
me with smiling though kind eyes. 





Raw Squip 


I had eaten raw oysters, clams, and fish, and I was very 
fond of cooked squid and octopi the way my stepfather 
prepares them in cucumber salad—but a raw squid was some- 
thing new for me. However, I have always liked to try new 
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dishes and certainly the raw limp squid I held could taste 
no worse than gulping down an oyster whose heart still beats 
while it slides down your gullet. I decided to have a try at it, 
took a bite, and found it wasn’t half bad. Ramon’s uncle let 
out a cry and lifted his eyebrows in an expression of mingled 
shock and pleasure. From then on we were friends. Ramon 
didn’t eat any of the squid, but between his uncle and me it 
was finished off. 

Ramon’s uncle then skinned a large brown surgeon fish 
with two bright orange ‘knives’ on each side of the base of 
its tail. It had been caught in the last trap we examined, 
The old man washed the cleaned fish in sea water, squeezed 
a little lemon over the cool firm flesh, and we three ate it with 
pusto. In the Pacific I learned that raw fish and other sea 
foods can be eaten in fairly large quantities and yet they are 
light in the stomach and do not cause discomfort or cramps 
even though followed immediately by hours of underwater 
swimming or similar heavy exercise. Also this type of food 
quenches the thirst, as the flesh of raw fish contains fresh 
water. 

As we concluded our sea picnic, Ramon’s uncle filled his 
glass tumbler with an amber fluid from the large bottle in 
his lunch-bag and handed it directly to me. As I took my 
first and only sip a sharp odour hit my nose. I couldn’t hide 
a shudder and my general reaction of disapproval, much to 
the surprise of Ramon’s uncle. It was undoubtedly fine 
whisky but one of those things I don’t care for, especially 
with a noonday sun above and a rocking canoe below. 

“Never mind,” the elder Quenga seemed to gesture to me 
and then through Ramon’s translation he told me he would 
bring a Coca-Cola for me the next time. 

The rest of the trip went by too quickly. We emptied the 
remaining traps, chatted about the various animals we 
caught, poisonous fishes, fishing methods, etc. Ramon and 
his uncle chanted an odd little tune I couldn’t understand, as 
we paddled towards shore, 
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At the wharf we unloaded what Ramon told me was an 
exceptionally large catch of fish, A number of Guamanians 
gathered around. Ramon’s uncle introduced me to some of 
them and from his motions I gathered he was telling them 
that I had joined him in eating the raw squid. From the 
way they smiled with wrinkled noses (and remembering 
Ramon’s abstinence), I suspect that raw squid may be enjoyed 
by only a few and probably is not a regular Guamanian dish. 

After piling all our fish in the back of the Buick, we drove 
to Ramon’s house, where his father greeted me warmly and 
bade me be his guest for supper. 

Two crude weighing machines hung at the side of his 
house. Most of the fish were sorted, weighed, and sold on 
the spot to a group of waiting natives, who paid almost a 
dollar a pound for the best-quality fish and walked off 
contentedly with their purchases wrapped in newspaper. 
Ramon’s father did a good business. 

The Buick was not Mr. Quenga’s only car, either. He 
proudly showed me two other equally new-looking cars in 
the back of his large but rather ramshackle house. Then he 
led me into a spacious but decrepit dirt-floor kitchen which 
had only three walls. The fourth, broken away, formed a 
short cut for the chickens, dogs, and cats to roam in and out 
of the house. The cooking was done on a crude open hearth, 
but an ample supply of Cokes was kept in a huge, modern 
refrigerator which the average American housewife would 
envy. And they had a washing machine! 

Papa Quenga was pleased with the fish we had brought 
back, But his spirits were particularly high that day because 
a two-hundred-dollar bet he had made on a cockfight had 
just paid off and the pockets of his baggy trousers were bulg- 
ing with carelessly stuffed-in notes. 

We can’t brag about our ‘Southern hospitality’ to Guama- 
nians. If Quenga’s family was representative of Guamanians, 
they can’t be beat when it comes to all-out entertaining of a 
guest, 
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If you didn’t care to start off with a glass of straight Whisky, 
you could have all the Cokes or fresh coconut milk you 
desired while the food was brought to the table by a parade 
of Quenga’s children. First we had scrambled fresh epgs—a 
real treat for Americans stationed on Guam at that time 
when powdered eggs were practically the only kind you could 
get, The delicious eggs were followed by roast chicken, 
lobsters, crabs, and freshly baked bread. It was truly a feast 
and my host beamed as he watched me enjoy it, 

After we finished eating, Mr. Quenga showed me the rest 
of his house, including a special room with his large collec. 
tion of shells. He tried to give me every shell I admired and 
finally insisted that I at least take his most flawless shell of a 
chambered nautilus. 

I asked to meet Quenga’s wife, for Ramon had mentioned 
his mother. I was led to a room upstairs. Quenga knocked 
on a door: “Mama, come mect American fish lady.” Soon 
the door opened halfway and a woman, obviously in agony, 
thrust her hand out and shook mine while trying to smile 
weakly. Quenga motioned her back into the room and closed 
the door, “I like to have boy for fisherman,” he smiled hope- 
fully as I realised with a shock that his wife was in the process 
of having a baby! 

When I left, Quenga gave me a large bag of fresh eggs and 
five large food fishes for my friends on Commar Hill, in 
addition to all the plectognaths we had got that day. He 
waved me off with a sparkling smile and shouted: “Remember 


Quenga!” as Ramon started the Buick that drove me back to 
my lodgings. 


2 


SAIPAN AND TIDE-POOL TREASURES 


It is less than an hour by plane from Guam to 
Saipan. On the way one passes over the smaller islands of 
Rota and Tinian. These four islands form the southern 
extreme of a chain that, on a map of the Pacific, looks like 
stepping-stones from the South Seas to Japan. Saipan is an 
exquisite island; smaller than Guam, which makes it easier to 
get around, and yet large enough to be inexhaustibly interest- 
ing. I had time to arrange a trip to Saipan, where I was 
invited to stay with the family of Commander Sheffield, the 
Governor of the Marianas. An alcove of the back porch was 
fixed with a spacious work-table and bookshelves where I 
could sort and study my specimens. 

The Shefhelds came on a few of my collecting trips and 
we combined scientific research with picnics. In the evenings 
they liked to help me sort the fishes and make notes. The 
carefully hand-written labels of Dolly, the Sheffields’ young 
daughter, are still on some of my specimens. 

We had grand times together on the beach outside their 
house. We'd watch the sun set and try to catch the ‘green 
flash’ as the last of the red ball disappeared into the ocean— 
while pork chops cooked on an open grill next to us. When 
the moon came out we went swimming, 

The Sheffields had a way of enjoying themselves with the 
abandon of children at play. One night we went on a sand 
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crab hunt, running up and down the beach with flashlights 
and nets, shouting and laughing at our victories over the 
side-runners. Some of the crabs scurried into the water and 
we splashed after them in vain, just for the fun of wetting 
our feet. Once the crab reached the sea, he soon burrowed 
into the soft sand and left no trace behind. As soon as we 
had enough, we boiled our catch and had a delicous crab 
feast, amiably wrangling about whose crabs tasted best as we 
nibbled and sucked each last little shell-covered lege so as not 
to miss any of the tender meat inside. 

The Sheffields had a most fascinating pet—though they 
assured me not all their guests thought so. Some months 
earlier a large female fruit bat had been shot. When the 
fallen carcass was examined a little baby was found clinging 
to it. Mrs. Sheffield took it home and raised it on milk, 
oranges, and most of the vegetable and fruit dishes that were 
part of the regular family meals, The little brown creature 
thrived well and soon grew until it had a wing-spread of 
over two feet, It was a dark blackish brown, and when it 
hung fairly motionless (as it often did) on a lamp, side-table, 
or back of a wooden frame chair, it so blended with the 
furniture that visitors wouldn’t notice it at first. But it was 
a curious bat. If you stood or sat near it, it would look you 
over carefully, wiggling its ears at every sound you made, 
and then, quietly and carefully, it would stretch out a wing 
to feel you. If you offered no resistance, you would soon find 
the fellow hanging upside down from your shoulder and 
looking up into your face. More often, however, visitors were 
startled, to say the least, and in the midst of shudders and 
screams the bat would fly off to another part of the house, 
banking expertly in the turns of the dark hallways, and emit- 
ting shrill squeaks. But to the Sheffields it was indeed a pet, 
and Mrs. Sheffield especially fondled and played with it as 
you would with a poodle. 


Tag came to Saipan for a few days. He showed me the 
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best reefs for collecting fish by poisoning—a series of shallow 
inter-connecting coralline pools on a fringing reef off Magpi 
Point on the north-west side of Saipan. In all the rest of my 
tide-pool collecting in the Pacific, I never found such an ideal 
spot. Pools less than two feet deep were crowded with coral 
growths that harboured thousands of fishes. One pool was the 
haven for no less than fifty-seven different kinds of fishes! 
There were many more kinds of invertebrate animals. We 
avoided the prickly sea urchins, whose spines could pierce 
the sides of our sneakers if we weren’t watchful, And we 
played with the baby octopi that came crawling out of their 
rotenone-penetrated crevices, blushing when they saw us and 
squirting little black clouds in the water when we touched 
them. But these we left unharmed. It was only the fish that 
we dropped unmercifully into our containers of formalin. 

Among the larger eels that wriggled out of the corals were 
conger eels and morays. The conger eels were al] of one 
uniform grey species, and the more pleasant-looking of the 
two types. They had characteristically prominent pectoral 
fins which, in a head-on view, looked like protruding ears. We 
got several species of the practically finless, ferocious-looking 
moray eels. One kind, with a brown-and-white mottled scale- 
less skin, Tag identified as a species that is good eating in 
the Philippines but which proved a deadly meal for some 
Filipinos who recently ate the Saipan specimens. I prepared 
samples of this eel to send to the Hooper Foundation for 
analysis, 

Of our large variety of colourful reef fish, the most fascinat- 
ing were two plectognaths. They were so irrestibly charming 
I knew Dolly would squeal with delight when she saw them 
later. If only they could keep their colours until then! 

One of these was a baby boxfish. If his length of a mere 
two inches seemed insignificant, he made up for it with his 
gaudy colour and comical figure. He was a brilliant orange 
with large black polka dots. He looked as if he had been 
upholstered in a strip of cloth from the dress of a Ringling 
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Brothers’ clown. He had immense, dark, shining eyes and an 
absurdly tiny, round mouth—his face looked like a Betty 
Boop caricature. He was wiggling through the water like a 
polliwog. When Tag picked up his little box-like body, he 
blew bubbles out of his miniature mouth and slapped his fan- 
like tail from side to side. His tail was one of the few movable 
parts of his otherwise rigid body. If one could keep this little 
fellow in a home aquarium along with gupnies and angelfish, 
what an amusing pet he would be! Some boxfish, of course, 
are displayed in salt-water aquaria but I had never seen 
one as cute as this, And yet—into the formalin he had to go, 
Even to this day, lifeless and colourless in a glass jar on the 
museum shelf, he can attract your eye with his funny little 
body and big, ever-open eyes. 

Although there is hardly any superficial resemblance 
between boxfish and filefish, they belong to related families 
in the order of plectognath fishes. The filefish are known 
technically as ‘monacanthids’, which in Greek refers to the 
prominent single spine on the back of a filefish and has also 
given rise to its popular English name. 

Living in the same pool with our Betty Boop boxfish was a 
species of filefish that could only come from the underwater 
fairyland one finds in tropical coral reefs. It was a golden- 
spotted, emerald fish, the minutest of the monacanthids, a 
toy-like jewel which could be a model for the most exquisite 
of scatter pins—if one could capture its living colours. It 
wore bright yellow lipstick around a little mouth situated 
at the end of an elongated, tubelike snout. The eyes had 
remarkable irises: twelve radiating spokes of blue and orange. 
When we picked one up, little grinding sounds vibrated with- 
in its body; it fluttered its delicate, transparent fins in rippling 
movements, stretched its tail into a tense fan, erected its long, 
sharp, dorsal spine, and lowered a little flap from its belly. 
Although less than two inches long, the females of these file- 
fish were mature and ‘ripe’. A light squeeze of their 
abdomens and hundreds of translucent, sparkling, emerald 
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eggs oozed out like tiny beads of mint jelly. Male and female 
seem exactly alike, but it was then that I noticed a way to 
tell the difference between them without having to squeeze 
for the evidence. Close examination of the small abdominal 
flap just before the anal opening revealed the clue to the 
sexes, Following one of the most general rules concerning 
the colouration of vertebrates (excluding people—they wear 
artificial make-up and don’t count), which is that the male is 
usually the more ornate and colourful, the male filefish’s 
abdominal flap was the more brilliant. When the flap was 
pale yellow, pressure above it brought forth the stream of 
green eggs; when the flap was bright orange topped with a 
white-spotted black area, a similar pressure brought forth the 
milky drops of sperm. 


It was a wrench to leave Saipan. So little is known about 
the fishes around this island that I could have spent my 
whole time there profitably. But I had no choice. Other 
plans, other waters were waiting to be explored, 
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THE PALAUS AND THE BEST SPEAR-FISHERMAN 


I was permitted to look through the wide front 
windshield, over the pilot’s shoulder, as our ‘tramp steamer 
of the airways’ approached the Palauan Islands. An intricate 
mass of hundreds of green pieces of land lay scattered ahead. 
I couldn’t figure out which was Koror. 

Our seaplane docked at what they said was Arakabesan, 
an island next to Koror. I could see a group of people watch- 
ing us from shore. A blonde head stood out among them, 
reflecting the sun almost like a mirror. As we disembarked 
I found it belonged to an attractive and charming young 
lady who thrust a bouquet of gardenias into my hands. 
“Welcome to the Palaus!” she greeted me warmly. With her 
was a tall, lanky fellow with glasses and sharp features. These 
were the Hills, newly-weds from Michigan, who were in 
charge of the Pacific War Memorial Station on Koror where 
I was supposed to make my headquarters for the rest of my 
stay in the Pacific. 

“I warned you in my letters not to expect anything fancy,” 
Peter Hill emphasised as we drove up to a two-storey building 
in a bomb-blasted area. “This used to be a Japanese weather 
station, The Navy still uses the upstairs as such—you'll 
notice a balloon going up every night. We live in one half 
of the ground floor, the other half is being made into a lab. 
Actually, we're far from ready to accommodate visiting 
scientists,” 
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In the next few weeks several other S.I.M. scientists passed 
through the Palaus: a zoology professor from Swarthmore 
who was studying the types and distribution of Pacific rats; 
a young orchid specialist and an elderly sponge expert from 
the University of Hawaii; a malacologist from the Bishop 
Museum who was studying a control measure for the fiercely 
spreading African land snail that the Japanese had intro- 
duced. Each came to the Station expecting nothing fancy 





OUT-RIGGER CANOE 


but just some little haven where he could sort his collection 
and camp and chat with fellow field collectors. We were all 
prepared to ‘rough it’—in fact, that is part of the fun of field 
work, As it turned out, the sponge expert and I shared a 
half-built but comfortable Quonset hut belonging to the 
Memorial Station, and the rest lived at the Navy B.O.Q. 

I was permitted to eat at the B.O.Q., but as it was some 
five miles away and I had no regular means of transportation, 
I took to eating at a little native restaurant, less than two 
miles away, that served Palauan and Japanese food. The 
proprietress always joined me when she saw I was eating 
alone. She spoke no English, but she made an effort to 
understand my attempts at Japanese and would try to teach 
me some Palauan. The latter was very hard for me to grasp. 
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As most Palauans speak Japanese, I thought it best to struggle 
with that language during my few months’ stay here. 

Most of the Navy personnel on Koror were not exactly 
fond of visiting scientists. They didn’t like to be disturbed 
by a group of eccentrics out collecting fish, rats, snails, 
orchids, and sponges. Fortunately most of my dealings were 
with the always kind and helpful natives and the few 
members of the Navy who were more tolerant. Lt. Harry 
Stille, who handled native affairs, and Harry Uyehara, a 
Japanese-Hawaiian who worked mainly as an interpreter, 
were a great help to me from the beginning. They took me 
to a native ‘Congress’ meeting, explaining to the Congress 
that I was making a study of poisonous fishes. I was intro- 
duced to the magistrates and chieftains of most of the native 
districts in the Palaus. While Harry interpreted, the native 
leaders told me about the types of poisonous fishes in the 
local waters, where I might find them, and which fishermen 
I might rely on for more help. And so I started making 
contacts with the natives. 

The Palauan people have an odd mixture of native and 
adopted names. The first two fishermen who took me trap 
fishing were Ngiraibuuch and Milimara, There was a native 
called Stanislaus who helped me poison pools with my 
rotenone preparation. He also tried to poison himself by 
eating the ripe eggs of a blowfish when his wife left him. 
And there was Bismark, who showed me how to use the fresh 
roots of the local Derris plant to poison fish in open reef 
waters. But the name Siakong recalls the most wonderful 
underwater adventures I experienced in the South Seas. 


Siakong was a hetel-chewing, wife-beating drunkard. But 
he was the best spear-fisherman in the Palaus—or maybe in 
the whole world, I sometimes think now. I’m not just biased 
because he taught me spear-fishing and one hundred other 
things about the underwater world. His stupendous skill was 
an undisputed fact among all the Palauans. 
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Siakong was just over fifty when I knew him. What he 
was like in his youth will be a legend of the Palaus. The 
stories about him are unbelievable—probably exaggerated by 
the tellers, including Siakong himself. But I will tell you 
what facts I know about him—my first-hand experiences with 
him in the waters around the Palaus. 

Siakong worked for the Hills. He was their most valuable 
general handy-man, for he could do the work that required 
the physical strength of three average Palauans. Although 
Siakong had been recommended to me as the best fisherman 
I could find, and I had but a few precious weeks to spend in 
those islands, Peter Hill would not allow me to borrow 
Siakong during working hours. Fortunately the work-day 
ended at 3 p.m., and so I could hire him to come with me 
on late afternoon trips and all day Sunday. 

Siakong knew a native, Niraibui, who owned a one-cylinder 
inboard motor-boat that could hold up to six people. So 
besides the three of us we sometimes took other fishermen, 
and on Sundays we'd invite Harry Uyehara and one or two 
of the $.I.M. scientists who happened to be there that week. 
The professor from Swarthmore was as impressed by Siakong’s 
magnificent build and strength as the rest of us and promptly 
nicknamed him King Kong. 

A small red loin-cloth and home-made goggles formed 
Siakong’s diving outfit. The rest of the time he wore an old 
pair of khaki shorts over his loin-cloth, a dirty handkerchief 
tied around his head and a decrepit straw hat over the hand- 
kerchief. When he took these off to go into the water he 
was suddenly metamorphosed from a bum into a Greek God, 

Siakong knew the best places to get the plectognaths I was 
after, and these seemed to be where there were the most 
beautiful coral reefs. These reefs were a long way out from 
the town of Koror. We usually went there via Malakal 
Harbour, where we could look deep down into the clear water 
and see sunken battleships from the war days. Niraibui’s 
motor conked out every so often and sometimes we found 
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ourselves paddling back.so late that the water was inky black, 
except where our paddles made a trail of phosphorescence 
given off by the micro-organisms we disturbed. 

Siakong had an exceptionally nice lightweight throw-net 
which he had made himself out of nylon. Even I learned to 
use this net a little. I had no luck at all with the heavy, bulky 
cotton throw-nets of other fishermen. Siakong’s spears, how- 
ever, were his main equipment. They had metal heads and 
bamboo handles and were deftly balanced so that you could 
manceuvre them underwater with ease, regardless of their 
length. Some of them were over twelve feet. And they were 
just light enough for the bamboo end to float so you could 
recover them easily, He also had several shorter-handled, 
four-pronged spears for catching small fish. The prongs on 
these were small and fine and Siakong could get me a tiny file- 
fish without perceptibly damaging it. 

It was great fun to watch Siakong spear fish from above 
the water, He would stand on the bow of Niraibui’s boat as 
we putt-putted to the outer reefs, a long spear in each hand. 
I would sometimes stand up searching the water too, but I 
could never spot a fish before Siakong did. A spear was fly- 
ing through the air as I opened my mouth to call out: 
“There’s a fish!” If the first spear missed, the second one 
was on its way in a flash, and Siakong seemed to predict the 
direction in which the fish would dodge the first spear, 
Whether he got the fish or not, this was a noisy affair once 
the spears were thrown, for Siakong would be either cheering 
or cursing himself at the top of his lungs. 

Underwater it was different. He never made a sound, but I 
could see him grinning broadly and his eyes sparkled through 
his water goggles, Here there was no suspense about whether 
or not Siakong would get the fish he was after. It was only 
a question of how long it would take him and by what trick 
he would get it. 

The first fish I speared was a triggerfish. But it never + made 
a specimen for a museum. It was a beauty about nine inches 
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long of pastel orange and yellow and with a large black spot 
in the middle of its body. I’d never seen this species before, 
although I had read about it. I chased it with no more 
finesse than a child reaching for an ice-cream cone. When 
I managed to get above it and made ready to lunge with my 
spear, it turned on its side to give me a last good look and 
then slipped into a small hole in the reef. But its tail end 
was still half out. What a cinch, I thought to myself. It 
was like spearing a stationary object. The first thrust of the 
spear didn’t penetrate the tough skin, but the second did. 
“Got you!” I muttered triumphantly to myself. 

Then I tried to pull the fish up by the spear, but it was 
stuck tight in the hole. I pulled and pulled, but only 
succeeded in pulling out my spear and leaving a big gash in 
my specimen. I speared it again and pulled with the same 
result, I stuck the spear-head into the hole and then into the 
front end of the triggerfish. Still no luck. By this time I had 
done a fine job of tearing my specimen to shreds, but its 
head was still tightly fixed in the hole. I gave up and joined 
Siakong, who was spearing fish some distance away. 

A large brown triggerfish swam within sight of us. I 
pointed to it, but Siakong was already slowly swimming after 
it, circling around it to head it off from going into deep 
water, Finally it went into a hole—but again the rear end 
was sticking out. 

Then Siakong did something I thought was odd. He let 
his spear float to the surface and he dived after the fish empty- 
handed. Siakong went right to the hole and, gripping a 
piece of heavy coral with his left hand, he slipped his right 
hand into the hole with the fish. He looked up at me with a 
triumphant grin as he withdrew the fish with his hand. 

Then it dawned on me what he had done. Triggerfish are 
so named because of an ingenious mechanism in their first 
dorsal fin. This fin has three spines, the first of which is large 
and tough. When swimming around, triggerfish usually 
keep this fin folded flat on their backs. When frightened, 
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however, a triggerfish will often slip into a small Opening 
and then erect its large spine, thus locking itself in its hiding. 
place. No amount of pushing or pulling can lower this spine 
and it is very hard to break. 

But the third spine on that same fin, although sometimes 
so small it shows as nothing more than a tiny button, is 
actually the releaser for the first spine. A slight pressure on 
it and the whole fin collapses. Siakong of course knew this 
trick and had simply pushed the right button to back the 
fish out of its hole! 

It wasn’t always quite so simple, however. Sometimes a 
ttiggerfish would go deep into a crevice in the coral until it 
was out of sight and a hand could not reach the release 
spine on the fin. For this situation Siakong had a chisel, 
and with the help of a stone he’d break away the coral 
around the hiding fish. It wasn’t easy for a fish to escape 
Siakong. 

Once I'd pointed out a fish to him it was as good as mine, 
He was a keen observer and his years of underwater experi- 
ence made him an expert fish psychologist. He knew the 
ways of every one of the hundreds of varieties of reef fishes. 
He didn’t always go directly after a fish, but would watch it 
a few seconds, calculate its next move, and then head it off 
into a place where it could easily be caught. 

One of Siakong’s methods of spearing fish underwater was 
literally breath-taking, as well as remarkably simple. He 
would find a reef well populated with fish and then dive 
calmly to about ten or twenty feet, sometimes weighting him- 
self with a rock so he could sink without swimming. He'd 
get a firm grip on the reef with his legs or his free arm, poise 
his spear in readiness and then wait for the fish to come to 
him! 

The first time I watched him do this it alarmed me. He 
dived and lay motionless on the reef, like an animal about to 
spring on its prey. His brown body and red loin-cloth 
blended in with the kaleidoscope of colours on the surround- 
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ing reef. The fish began to regard him as part of the corals 
and came very close. 

I was watching from above. Not used to Siakong’s extra- 
ordinary lung capacity, I began to worry after a long time 
passed and he didn’t move. So I swam down to him and 
tapped him on the head to make sure he was all right. He 
turned and looked up at me with his usual underwater grin 
as I reached for a piece of coral to hold myself down. I tried 
to make a gesture with my face to ask him what he was 
doing, but he was looking at my hand and the grin had 
dropped from his face. He reached for my arm as I felt the 
‘coral’ under my hand suddenly move. 

I was holding on to the side of a giant ‘man-eating’ clam, 
The clam had just snapped shut and my fingers were only a 
fraction of an inch from the opening between the two halves 
of the shell, These close with a vice-like grip that can hold a 
diver’s arm or leg until he drowns. 

As we swam up to the surface, Siakong pointed to the 
wall of coral along which I had carelessly descended. Partly 
embedded in the corals were dozens of these clams, all with 
their shells gaping open. The shells looked like grey dead 
corals. Inside, the soft flesh had the beautiful colours of the 
surrounding living corals and the plants and animals that 
encrust them. Some were iridescent green, others blue, 
purple, and shades of brown mingled with irregular darker 
patches, They were well camouflaged, but from then on I 
learned to distinguish them from anything else. 

Siakong taught me, however, that even the largest of these 
clams can be handled safely, and that they are among the 
most delicious of raw sea foods. He would dive down to an 
open clam and wave his hand over it. Often this was enough 
to stimulate the light-sensitive flesh inside and the clam 
would close. If not, he tapped the side of the shell. Then he 
prised the clam loose and brought it up with him. With a 
rock or his chisel he chipped open a part of the curved meet- 
ing edges of the shell—just enough to slip in the blade of 
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his knife. Then a little cut in just the right place and the 
shell would fall right open and we could reach in and pull 
out all the ‘meat’. 

Almost every part of the giant clam can be eaten raw, 
though actually I think the soft reproductive organs and 
tough coloured parts are better cooked. But the adductor 
muscle—the large white muscle that connects the two halves 
of the shell and closes the clam with such force—is truly a 
gourmet’s delight. I have never tasted anything more 
delicious. It need only be washed off in sea water and it is 
ready for eating. It has a texture that is like biting into a 
crisp cucumber. It has a sweet, clean, indescribably pleasant 
flavour. From the first time I tried it, the raw adductor 
muscle of the giant clam has been my favourite sea food. It 
became a regular part of our reef picnics along with raw fish, 
a tasty pinkish seaweed that grew in spaghetti-like strands, 
and tiny limpets. 

Limpets are distant relatives of snails but with low conical 
shells that resemble the hats of Chinese coolies. The species we 
ate clung to the rocks near the water-line by the thousands 
in some places. A twist of a small knife would free the flesh 
(sometimes no more than the size of a pea) from the shell. 
The first time we came across them, Niraibui and I sat in 
the boat eating them by the dozens as fast as a grinning 
Siakong could pick them off the rocks. We never had to 
bring any lunches with us, for we were always swimming 
among more good sea food than we could ever eat. Some- 
times, if the day was exceptionally cool or rainy, we might 
head for the nearest island, make a fire, and cook some of 
our sea food, 

Ordinarily rain didn’t stop us from spear-fishing. The reef 
water was so Clear that it took more than average rain-clouds 
to make vision bad. The first time we started spear-fishing in 
the rain, however, I thought it would prove a waste of time. 
When I got into the water and looked around, it was full of 
wavy lines and everything was blurred as if I weren’t wear- 
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ing my face mask. But Siakong and Niraibui were diving 
without concern, Then I took a dive too, and when my face 
reached about four feet below the surface, the water became 
its usual clear self. Then I realised that the blurring near 
the surface was the result of the fresh rain water mixing with 
salt water, something that always happens when two liquids 
of unequal densities are first put together. I’ve never come 
across an English word for it, but German chemistry books 
refer to the phenomenon as Schlieren. So for spear-fishing in 
the rain, one merely has to dive below the Schlieren layer 
and reach the homogeneous sea water to see clearly. 


It was on such a day that we came across the largest giant 
clam I ever saw alive, Siakong and I were swimming across 
some open water towards the reef where the boat was 
anchored. Niraibui was sitting in it chewing betel nut and 
keeping his head dry under Siakong’s straw hat. We swam 
along, diving now and then below the Schlieren layer for a 
look around. 

Whenever I swim in deep open water, I keep glancing 
around through my face mask with a mingled feeling of fear 
and hope. I don’t want to miss seeing it if a large shark 
should be cruising near-by. But on each of these dives I saw 
only empty water in all directions. Not the smallest fish was 
in sight. From above I could see Niraibui was still over one 
hundred yards away, and I looked forward to reaching him 
and seeing the comforting walls of reef and the mass of 
familiar fish that would be swimming there. It is a strange 
feeling to swim underwater away from any signs of rock, 
coral, the bottom, or sea life. It’s like swimming in the middle 
of the ocean. It was nice to be able to find Siakong in the 
water near-by. 

I was getting a little ahead of Siakong, as he was stopping 
for deeper dives, when I heard him call me back. 

“Nechan, come see here.” 

Iswam over to him, dived under the Schlieren, and looked 
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where he was pointing down below. I couldn’t make out 
much until I was down a few more feet. Then I could see a 
sandy bottom, and sitting in the sand was a clam. It looked 
like an average-size giant clam. However, there was nothing 
around to compare it with and I couldn’t estimate the depth, 

We swam to the surface and trod water easily and forced 
a long series af deep breaths. We had been swimming for 
quite a while and I wasn’t prepared for a deep dive. When 
I felt a little rested and saturated with fresh air, J nodded to 
Siakong. He started to dive towards the clam and I followed, 
swallowing to adjust my ears to the increasing pressure. 

I’ve never measured how deep I can dive, but I know that, 
at more than twenty feet under, my face mask cuts into my 
head and my eyes and nose feel uncomfortable. Usually I 
don’t go much deeper, for I have always found enough 
activity in the top twenty-five feet to keep me occupied and 
satisfied. But this time I followed Siakong until I felt I was 
well below my usual limit and I knew my breath wouldn’t 
last descending any deeper. Perhaps if I had dived with a 
weight and not spent so much energy swimming downward, 
I might have been able to stand another ten feet—but I still 
wouldn’t have been anywhere near bottom. From the depth 
I did manage to reach, I could see Siakong far below me get- 
ting smaller and smaller until he reached the clam. 

Then I saw it was truly a giant. 

Siakong looked like a midget beside the clam, which seemed 
nearly four feet across. I saw him give it a kick to close the 
huge jaws which could have held all of Siakong with ease. 
And then I had to shoot for the surface. I was still panting 
heavily when Siakong finally came up with no sign of strain. 

We got Niraibui to come over with the boat. The anchor 
wouldn’t reach bottom. It hung loose, far above the clam. 
We couldn’t improvise anything long enough to reach 
bottom and help us haul up the clam. Then the three of us 
dived towards the clam agajn, but I stopped at a comfortable 
depth and clung to the dangling anchor while Niraibui con- 
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tinued on with Siakong. I doubted that even the two of them 
together could lift it an inch. 

The clam’s jaws were open again. Siakong reached it and 
kicked it shut. Niraibui hovered about Siakong’s head for a 
second and then headed back for the surface, where we met, 
both well out of breath. 

“OQ kina ne!” (It’s a big one, isn’t it!) Niraibui exclaimed 
to me. His eyes were bloodshot and I figured he must have 
been drinking as well as chewing betel nut, for his wind was 
usually much longer than mine. 

Siakong still had not come up. Niraibui and I dived under 
again. As we descended I made out a sight that sickened me 
with horror. Siakong was caught in the clam. 

The jaws of the gigantic mollusc were clamped tight and 
Siakong’s arm was in it up to the elbow. Siakong wasn’t 
moving. I expected Niraibui to dive all the way and at least 
attempt a rescue, but the bleary-eyed fellow swam back to 
the surface. In the excitement my breath was shorter than 
ever. I came up gasping and started hollering at Niraibui in 
panic. My flimsy Japanese came out all mixed up and he 
looked at me surprised and then blankly. I felt helpless and 
desperate. Siakong was trapped and would be dead in a few 
seconds if we couldn’t find some way to help him. How could 
Niraibui tread water there so calmly even if he was drunk! 

Short of breath and good for nothing, I nevertheless 
adjusted my mask to dive again. But just then Siakong 
popped up beside us—panting but grinning! He lifted his 
arm out of the water, the one I had seen in the jaws of the 
clam, and held up the biggest adductor muscle I had ever 
laid eyes on. 

I was doing a mixture of laughing and crying as the three 
of us climbed back into the boat. Niraibui, of course, had 
understood all along that the clam—which must have 
weighed at least a quarter of a ton—was impossible to lift 
off the bottom and that Siakong had broken the lip of the 
huge shell enough to reach into the clam and cut loose the 
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adductor muscle with his knife. The two men got a big kick 
out of my fright. 

“She was ready to kill me because I didn’t try to save 
you!” Niraibui told Siakong, who howled with delight. I 
started to feel a little ridiculous, but when they went on to 
kid me unmercifully, I got angry. Finally they stopped and 
the rain which was still falling cooled me back to normal, 
Soon we all sat contentedly in the boat, munching on a 
delicious adductor muscle the size of a man’s thigh, Niraibui 
and Siakong stuffed their mouths to keep from laughing any 
more. 


I never saw Siakong spear a shark underwater, although 
several times he showed up with six- and seven-foot speci- 
mens neatly speared through the gills. He explained that the 
gills were the best place to spear a shark because the skin was 
too tough, and if you missed getting the spear in, the shark 
might not give you the opportunity for a second try. 

The same is true for moray eels. They stay mostly in their 
holes in the reefs, usually with only their ferocious-looking 
heads sticking out. You can get fairly close to one without 
endangering yourself if you don’t wave an arm or leg care- 
lessly in front of its lair. And it’s safe to spear one through 
the head—if you’re sure you won’t miss. 

The first time I saw a large moray I was full of confidence, 
Luckily I speared it neatly, but then had to get Niraibui’s 
help to get the four feet of writhing body off the spear. How- 
ever, the more I continued to see of large morays, the less I 
toyed with them. I decided not to invite trouble without a 
good reason. 

All of Siakong’s spears were of the primitive hand type. 
He had none of the fancy arbaletes or CO, cartridged spear- 
guns that shoot sixty feet through the water—the equipment 
of the hundreds of modern skin divers in Europe and the 
United States these days. When Siakong speared a fish his 
powerful arms were the only propelling force behind the 
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spear. And the fish, though it be a shark, was then caught on 
one end of the spear while Siakong held on to the other, 

I’m glad I first learned to use a hand-spear. Jt made spear- 
gun fishing seem easy later on. And a simple hand-spear 
needs no fancy repairs. It doesn’t run out of ‘shells’ and you 
don’t lose twenty to one hundred dollars if you spear a big 
fish and lose your grip on the whole works. But of course a 
hand-spear has its limitations—especially when you're not a 
diver like Siakong. 


There was a time, however, when Siakong missed getting 
a rare specimen for me. The day started off wrong to begin 
with. It was a Sunday and we had invited Harry Uyehara 
to come along with us. We were to meet at Niraibui’s boat 
at 7 a.m., but at 7.30 Siakong had not yet shown up. He was 
unreliable when it came to many things, but not a spear- 
fishing trip. He was always sober on such mornings, no 
matter how wild had been his night before. 

We finally went to his house, 

“Siakong not here!” his wife said as she slammed the door 
in our faces. A little boy standing outside whispered to us: 
“He’s in the calaboose.” 

“What’s he in for?” we asked the jailkeeper when we 
reached Siakong’s other quarters. We learned that the night 
before he had beaten up several men, including a police- 
man, and then had gone home and thrown his wife off the 
back porch into the taro patch. We also learned that this 
wasn’t unusual for Siakong. 

We were allowed to visit the jail. Through the bars we 
saw a big room with a number of drunks strewn about, but 
Siakong was pacing the floor like a wild alert beast. When 
he saw us he came over and hung his head. “Gomenasat, 
Nechan,.” (Forgive me, big sister.) 

Harry, one of the most diplomatic and well-liked persons 
in the Palaus, somehow talked the jailer into letting Siakong 
out in our custody and off we went to the reefs. 
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We went to a reef I hadn’t seen before. The corals prew 
on a wide ledge about fifteen feet underwater. The ledge 
dropped off suddenly at its outer edge into what seemed to 
be deep ocean. Harry and Niraibui climbed back in the 
anchored boat when they had had their fill of spear-fishing 
while Siakong and I continued our favourite sport. There 
were a number of balloon fish and other easy-to-spear plectog- 
naths around and we worked our way after them towards the 
edge of the reef. 

I was struggling to get a triggerfish to fold up so I could 
pull him out of a crevice, when Siakong tapped me on the 
shoulder. He was pointing off the reef. As I watched I saw 
an incredible sight coming from the deep water. 

At first I couldn’t make out much except a light haze in 
the otherwise richly blue water. The haze was moving towards 
us, As it came closer it resolved into huge forms. It was like 
a flotilla of submarine dirigibles. There were so many I 
couldn’t count them, Each was like a huge fat pig and had 
no colour except a uniform grey-white. 

They were fish undoubtedly, but a kind I had never seen 
before. They looked uncanny. Their heads were grotesque 
as if swollen and distorted. If I had seen only one I would 
have thought it was an anomaly. But here was a whole school 
of the weird beasts facing us. I had seen a head somewhat 
resembling theirs on only one other fish—the freakish-look- 
ing, artificially inbred lion-headed goldfish. But I knew these 
fish were not even distant monster relatives of any goldfish. 

As they came closer we came up for air. “Are they 
dangerous? Can you spear one?” I asked Siakong, and then 
quickly ducked under again to see how close they had got 
without waiting for his answer. Siakong gave me his usual 
reassuring look and then started swimming after them, In 
one movement the whole school made an about-face and 
headed back for deep water. They looked less formidable 
going in this direction and their tail ends were more fish- 
like than their monstrous heads. They had a fluffy look as 
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they once again blended into just a light haze and dis- 
appeared—a herd of phantoms that Siakong could not catch 
up with. 

Later Siakong told me he had seen these fish several times 
before and once they were fighting among themselves, butting 
with their heads. He had never succeeded in spearing one, 
but he believed they were very powerful fish. 

It was only recently that I decided these must have been 
a species of large wrasse, related to the group known as 
‘sheepsheads’, the adults of which grow fatty humps on their 
heads. While at the Red Sea, I saw a fisherman’s photograph 
of a rare fish he had caught on a line. No one I consulted in 
Egypt could identify the fish, but it resembled the school I 
had seen in the Palaus. From my notes and descriptions, Dr. 
L, P, Schultz of the Smithsonian Institute believes the species 
to be Cheilinus undulatus. He once saw a school of these in 
the Phenix Islands. Each appeared to be three to four feet 
Jong and the school reminded him of a flock of sheep. The 
ones I saw were easily this size. At the time, I estimated 
between four and five feet long, although I may have been 
over-impressionable then as many of us tend to be with ‘the 
fish that got away’. Siakong didn’t get close enough for me 
to compare and accurately estimate their size. However, I 
have since examined many pictures of sheepsheads and have 
never seen any with head swellings that approach those of 
the fish I saw with Siakong. I think they must have been 
exceptionally large adults to have developed such heads, if 
indeed they were any known species of sheepshead, 


That same day when Siakong missed getting me a speci- 
men of what was such a mystery fish for me, he and Niraibui 
put on an underwater turtle rodeo. They were in a clowning 
mood. Siakong caught hold of Niraibui’s foot and tickled 
the bottom of it until Niraibui had to laugh out all his breath 
and almost drowned before Siakong let him go to the surface 
for air. They were having great fun. Then Niraibui spotted 
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a large sea turtle resting quietly on the bottom and he sat 
on its back, Siakong latched on to Niraibui’s back and they 
began taking turns knocking each other off the turtle and 
riding the bewildered animal around underwater. They could 
steer it any way they liked by holding the shell just behind 
the poor turtle’s neck, pulling back to make it swim upward, 
pressing down to make it dive, and leaning sideways to make 
it bank and turn. All the while the turtle flapped its fin-like 
legs desperately and strained its long neck forward trying 
helplessly to get rid of the mischievous tormentors. 

Finally they brought the turtle on the boat. Niraibui was 
pleased when I took his picture with it, and I promised to 
give him a print. I didn’t know then that that was our last 
trip with him. 

A few days later I asked Siakong if we could get together 
with Niraibui for another fishing trip. “I don’t think so,” he 
answered with a strange expression, 

“What’s the matter?” 

“I think because he’s dead,” Siakong said sadly. 

The whole story came out later. Niraibui had spied some 
metal drums marked ‘alcohol’ on a Navy truck, That was 
the one word he could read in English. The fact that the 
complete label read ‘methyl alcohol’ didn’t concern him. He 
punctured a hole in one of the drums and drank to his heart’s 
content and end. 

His widow sold his boat immediately. There was no other 
motor-boat available to me, and thereafter Siakong and I had 
to go to the reefs in out-riggers. It took very long, so we went 
only on Sundays. 

As my weeks in the Palaus came to an end, Siakong asked 
when I would be back again. “Perhaps many years later,” I 
said, because I hated to tell him, “Probably never.” “That’s 
O.K., Nechan, I'll still be a good spear-fisherman when I’m 
eighty.” And he might have been, too. But a few years later 
I learned that Siakong, after being released from a long 
stretch in jail, went on a fishing trip, took a deep dive after 
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a turtle, and never came up again. The area was combed by 
other divers, but they couldn't find a sign of him nor a clue 
to his disappearance. Perhaps, with his great skill in the 
water, Siakong found a way to stay alive underwater in- 
definitely and just decided not to bother coming back to a 





GIANT CLAM 


world that was constantly throwing him in the calaboose. 
He may still be happily swimming around those reefs that he 
loved so much, playing with the turtles and fish, Who knows 
what the story of his mysterious disappearance will be 
when the Palauan children of today tell it to their grand- 
children? 


Il 


FISHES I DIDN’T GET 


I wenr on two wild goose chases in the Palaus. 
One was to Geklau for a rabbit fish; the other was to Kayangel 
for a cowfish. That I was unable to obtain the fish I sought 
didn’t make these trips total failures. They were, in fact, 
among the most interesting of my fishing ventures. 


“It is poisonous.” 

“Tt is not poisonous.” 

“Tt is!” 

“Tt is not!” 

Although I couldn’t understand a word of Palauan, I’m 
sure that was the gist of what the two native fish authorities 
of Koror said when my interpreter asked about the rabbit 
fish of Geklau. 

The answers to my first inquiries about poisonous-to-eat 
fishes in the Palaus had led me to believe that only blow- 
fishes came in this category. But then I heard rumours and 
vague stories about the meas caught in a bay near Geklau that 
was dangerous to eat. Meas is the Palauan name for the 
common rabbit fish or Siganus, as it is called by ichthyologists 
and laymen of Arabic-speaking countries—Siganus being one 
of the few scientific names derived from the Arabic (actually 
Sigan), Rabbit fish are common throughout the tropical Indo- 
Pacific waters, and the many species known are considered 
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good eating by natives all over the world. It is well known 
that their strong fin spines are mildly poisonous to touch and 
that fingers pricked by them give a painful, toxic, though 
brief reaction: But from all that I knew until then their flesh 
was considered excellent eating. The native restaurant on 
Koror often served me delicious broiled meas. But then I 
was told by several persons, including Siakong, that this same 
species in Geklau was poisonous. However, even Siakong was 
not sure of the nature of the poison and he told me to con- 
sult fishermen who were more familiar with that area. These 
two I finally rounded up did not agree. After much dis- 
cussion with them, the interpreter thought he understood 
and summed up the story. The meas is not really poisonous 
in Geklau; it only causes the eater to become intoxicated, and 
the danger lies in eating this Geklau fish when one has work 
to do which requires sober concentration! 

The meas story sounded so fantastic that I decided it was 
worth a trip to Geklau to find out for myself. 

It was possible to make the trip in a week-end. I took 
Siakong along, knowing that if anyone could get the fish I 
wanted, he could. Harry, the obliging interpreter, and Dr, 
Robert Enders, a 5.1.M. mammologist in Koror at the time, 
were also interested in seeing the Geklau area, and we 
organised a small group to make the trip. An old friend, 
Yoshi Kondo, a malacologist on the 5..M. programme, was 
said to be in the region of Geklau and so we sent word ahead 
that we would try to meet him there. 

Geklau is a small entirely native village located north of 
Koror on the eastern coast of Babelthuap, the largest of the 
Palau Islands. We were able to hire a motor-boat that got us 
there in five hours. We couldn’t start until late afternoon, 
but Siakong assured me it made no difference because he 
planned to spear the meas for me at night! And indeed, by 
the time we reached the famous bay outside of Geklau, 
anchored our boat, and poled across the shallow water towards 
the village on bamboo rafts, it was a pitch-black night, 
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Our men called out in Palauan and some native voices 
answered from the shore, guiding us in. Then, as I started 
to make out a silhouette of coconut trees growing larger, a 
familiar voice shouted at us: “Welcome to Geklau!” It was 
Yoshi. 

He held a small torch as we disembarked at our destina- 
tion. Yoshi introduced us to the village chief, a tiny old man 
wearing only a drab-coloured Join-cloth. The chief mumbled 
Palauan greetings in a high voice and shook hands with each 
of us. There were a number of natives out to meet us. “It’s 
a big event for them to entertain visiting scientists from the 
States,” Yoshi told me. “And when I informed them that a 
lady ichthyologist was coming, the chief had them build a 
special private benjo, just for you!” I assured Yoshi that I 
was greatly honoured and, after the long boat trip especially, 
a room to ‘powder my nose’ was just what I could use. 

Siakong lost no time in making all the necessary arrange- 
ments for night fishing, and soon we were poling back over 
the bay in long bamboo rafts again, in search of the meas. 

It was easier than I expected. Siakong stood at the front 
of the raft with a long spear while another native and I took 
turns holding a bright torch. The fish were sleeping in the 
weeds, and in that second when the light awoke and blinded 
one in our path, and before it recovered enough to shoot off 
into the weeds, it was safely on Siakong’s spear and headed 
for his mouth, where it received a bite on its head that stilled 
it for ever. 

In less than an hour we had ample specimens. There were 
two species, a spotted form and a less common form that had 
fine orange horizontal lines. The latter they called Rlesbuul, 
distinguishing it from the more common meas, which was 
the species I ate at Koror. 

When we returned to the village, our supper was being pre- 
pared and we were led to our quarters for the night, a large 
one-room abai, or men’s club-house. There is an abai in almost 
every native village. It is usually the largest and grandest 
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structure, used only by the men of the village and distin- 
guished visitors. My visitor-rating evidently took priority 
over my sex, which surprised me, because I knew the abai 
was supposed to provide one place in the village where men 
could escape women—especially fishermen in the night before 
a fishing trip, when it was considered bad luck if they slept 
under the same roof with a woman. 

Before supper I had a chance to talk to the natives of 
Geklau and get some first-hand information about their meas, 
Yoshi went off to clean some snail-shells, but Harry stayed to 
act as interpreter. My first question brought a very dis- 
appointing answer. The meas and klesbuul were not poisonous. 
Anyone could eat them, raw or cooked. Every specimen we 
had caught that night was harmless! 

What about all these stories which told that the Geklau 
meas was dangerous to eat? Oh, that was quite true, they 
added, but only during a certain time of year, October to 
January, when the wind blows steadily over the bay from 
the east and a special green seaweed grows in great abundance. 
Then, whoever eats meas or klesbuul will lose his head, laugh 
or get angry, act silly, or perhaps vomit and get sleepy—as 
if he had drunk too much of what I guess is the Palauan 
equivalent of ‘kickapoo joy juice’, 

We questioned several fishermen, and they all agreed on 
the nature of the reaction. The seaweed factor made the story 
seem plausible, as rabbit fish are herbivorous and, if the sea- 
weed contained some mild irritant, the fish might well con- 
centrate the irritant in its flesh at the time the seaweed grows 
in abundance. The natives added that, during the month of 
December especially, the flesh of the meas felt like an 
astringent on mere contact with one’s lips. 

Unfortunately I had come to Geklau in August, the ‘off 
season’, when not even a sample of the seaweed could be 
obtained. The chief invited me to come back when the sea- 
weed was ‘in bloom’, Meas wasn’t deadly then, only intoxi- 
cating, and for the sake of science his men would gladly 
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give a demonstration of its effects. But there was little chance 
I could ever make a trip to Geklau again. 

In exchange for the village’s kind hospitality, we gave the 
chief the American food provisions we had brought. A can 
of beans, even canned fish, was a great delicacy to these 
people. After our native supper, which we ate off coconut 
leaves spread on the floor of the abai, I decided to make a 
little test on the fish we’d caught, just in case there might be 
some slight reaction at this time of year which an outsider, 
not used to eating the local fish, might be able to detect. I 
ate a klesbuul, thinking that Yoshi, as my oldest friend there, 
would help me and act as second guinea-pig by eating the 
other species. Dr. Enders and Harry would be the controls, 
having eaten everything else we did except rabbit fish. 

“Have some sashimi?” I asked Yoshi, holding out a raw 
meas, I had forgotten he wasn’t around when we learned the 
details about these fish. 

“Are you kidding?” he asked, taken aback. ‘‘That’s the 
poisonous fish, isn’t it? Say, there’s a limit to what you can 
ask of your friends.” 

After my explanations Yoshi was still dubious, but he 
finally ate the fish. 

That night as we were preparing to go to sleep in the abat, 
which I was sharing with six men, I was informed that the 
old chief was sending a chaperone for me. The chief’s special 
considerations were amusing and touching, I thought. I was 
rather surprised, though, when the ‘chaperone’ showed up. 
It was another man! 


‘Oh yes, Yoshi and [ are still alive. We didn’t even get 
indigestion. The next day, after a short period of underwater 
fishing, our original boat party headed back to Koror and 
Yoshi went off into the jungles on Babelthuap after more 
snails, 


In my search for the cowfish, I went to Kayangel alone. 
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The cowfish is a plectognath with two ‘horns’ on its head 
and belongs to the family of boxfishes. I had already collected 
many rare plectognaths, several of them new records for the 
Palaus, but I had yet to get a cowfish. A Japanese ichthyo- 
logist had reported finding one specimen in the Palaus—the 
only record in the scientific literature. But the Palauan fisher- 
men all knew this fish well, even though they admitted it was 
very rare, They called it the karamasus. 





CoWFISH 


T asked all the fishermen on Koror to be on the look-out for 
a karamasus and made it known in the village that I would 
pay a reward for a specimen. Even little children tried to 
find the boxfish with two horns, but at the end of two months 
none had been seen, The fishermen suggested I go to a big 
reef off the island of Kayangel; I would surely find a 
karamasus there. They told me what a wonderful reef it 
was, though few actually went there to fish, as it was the 
most remote reef in the Palaus at the very northern tip of 
the island group. Cowfish are exceptionally good eating and 
seemed to be all fished out of the more popular reef fishing- 
grounds in the Palaus. But the reef off Kayangel was seldom 
used except by two or three fishermen who lived in the tiny 
native village of Kayangel. 

It was a full day’s trip to Kayangel from Koror. I took a 
native boat that once a week made a series of stops along the 
west coast of Babelthuap. This time they would go still 
farther north, across a wide stretch of open ocean, and drop 
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me off at the crescent chain of four tiny islands known 
collectively as Kayangel. It would be at least a week before [ 
could expect another boat to come and pick me up. It was not 
convenient for any of my native or S.I.M. friends on Koror 
to accompany me for this length of time. But I was sure, 
from the stories about the big Kayangel reef, that I would 
have a great deal to occupy my time there for a week or two. 
And from past experiences with natives [ was sure I would 
have no trouble getting along with the villagers of Kayangel 
even though I knew none of them. 

About twenty natives met our boat when our small crew, 
which had dwindled down to half a dozen, reached the dock 
at Kayangel. The reception was cooler than I expected. When 
I told them I had come to fish and asked if there was a fisher- 
man who would help me, they all turned to one man. He 
had sharp cheek-bones and wore the top of a.stocking around 
his forehead holding in a mass of black curly hair. He 
answered me in Japanese: Everyone was busy and there were 
no fishermen at Kayangel! 

Well, there was no need to force myself on these people the 
first day I arrived. I did come as an unannounced stranger— 
an odd one at that, for the women in these islands never go 
swimming, much less fishing. 

But I soon found a friend. Siakong had told me that his 
sister lived in Kayangel. I saw a husky young woman whose 
features strongly reminded me of Siakong. When I told her 
I was Siakong’s friend, she picked up all my belongings, load- 
ing a heavy box of equipment containing bottles of formalin, 
alcohol, rotenone, etc. on her head, and without a word or 
motion towards me she walked into the woods. I followed 
her, 

It was dark now. She led me to a large strongly built shack 
with a high pointed roof and a bamboo floor raised almost 
three feet off the ground. She made me climb in and then lit 
a kerosene lamp and placed it on the floor next to a sleeping- 
mat. She still had no expression on her face and wouldn’t 
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even look into mine. I tried to talk to her, but she left quickly 
and disappeared into the darkness outside. 

She came back later and placed in the entrance of the shack 
a tin plate with bananas and tapioca and a large blue china 
bowl with hot fish soup. Then she was gone again. After 
waiting a while, I ate the food, then took a short walk. I 
heard voices off in the woods and saw some light shining 
through the entrance to another large shack. But I decided 
to return to the one allotted to me. I blew out the lamp and 
went to sleep on the mat. 

During the night I was awakened a few times. In the moon- 
light I saw figures come into the shack, but none came near 
me. In a far corner a child whined for a short time and then 
a female voice hushed it. Once I was awakened by heavy 
snoring. I felt very tired yet strangely excited, It is really 
true, Genie—you living with a group of natives on a South 
Sea island? How will it work out? I fell asleep again and 
dreamed of a reef with thousands of fish—and every one was 
a karamasus. 

Much later I awoke again as three men were leaving the 
house. I crept over to the doorway and saw them walk 
through the woods to the dock and in the first grey light of 
morning I watched them through the trees as they took the 
boat ?’'d come on out to sea for her return trip to Koror. 

That was my first night as guest in the home of Uredekl, 
the youngest sister of Siakong. I lived with her for the rest 
of my stay at Kayangel and we became great friends. Once 
she got over her shyness and started talking to me, I found 
she was quite a conversationalist. We stayed up every night 
till after midnight talking together and with her friends. 
Sometimes we visited other homes and they told me stories 
about the Palaus and Kayangel and their belief that the 
whole series of islands rose out of the sea in one night. 

One evening Uredekl took me to see the ruler of Kayangel, 
a very old chieftainess with many bracelets on her wrinkled, 
thin arms and pendulous breasts which hung over her skirt 
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as she sat on her bamboo floor and talked to us. She spoke 
only Palauan, but Uredekl translated to me in Japanese. | 
had brought the chieftainess some soap and canned food and 
she ceremoniously brought out a warm bottle of Coke, 
Uredekl knocked off the rusted cap on the ladder we had 
climbed to reach the high floor of our hostess’s grass shack, 
We passed the Coke among us and [ felt as honoured as if a 
hostess back in the States had opened her best bottle of 
brandy on the occasion of my visit. 

The village had two abais and one night Uredekl took me 
into one, and with her kerosene lamp we went over the carv- 
ings in the wood on the walls. They told many stories; the 
two main themes were fishing and sex. There was no written 
language. The stories were told in a series of pictures and 
there seemed to be no censorship. The drawings on the whole 
were decorative in design and colour although the lines were 
crude and simple and a bit shocking at first. The fish depicted 
were difficult to recognise as they bore few details. I made 
out the generalised forms of a shark, a ray, and a barracuda. 
I searched the other fish drawings for a possible kavamasus 
but could find no fish with horns. The greatest details were 
in the pornographic series, where the parts of the drawings 
that bore out the theme of the story were greatly exaggerated 
and further emphasised with a bright red dye. 

A few evenings Uredekl and I stayed at home with her 
little son, Thomas. We entertained in the ‘kitchen’, a 
separate tin shack where we cooked on an open stone hearth 
by burning coconut husks under a metal stand that held 
Uredekl’s single large pot. We ate on the floor, using our 
fingers, and poor Thomas was always being scolded for ‘eating 
like a chicken’, The food was put on large leaves, except the 
hot dishes, which could be served in two tin plates or the blue 
soup-bowl, We often had fish soup which Uredekl flavoured 
with the excellent lemons that were grown on Kayangel. 

Cleaning up was no chore. The large pot was never washed 
—it just accumulated flavours. Thomas was the automatic 


Fishes I Didn’t Get 113 


dishwasher, a job he didn’t mind. He’d quickly gather up the 
leaves and garbage and throw them in the rubbish-pile to be 
burned later. Then he’d run down to the beach with the 
dishes, rinse them in the sea (sometimes by taking them for 
a swim—he seldom wore clothes and hence was always 
attired for a splash in the ocean), scrubbing out the grease 
with sand, After supper Uredekl liked to stretch out on the 
kitchen floor and relax. I would join her and later other 
women would drop in and sit beside us and start chewing 
betel nut. 

All the women chewed betel nut, which grew on high trees 
around the grounds. I had a try at it too. It was the evening 
when a group of native women came to visit us and Uredekl 
introduced me to them for the first time. We sat around the 
kitchen rather stiffly. Then during an awkward silence (my 
Japanese was going over poorly anyhow) one of the women 
took out her bag of betel-chewing accessories and offered me 
a nut. It was one of those hospitable, friendly gestures I 
couldn’t turn down. So I took the nut. She hastened to give 
me the green leaf that went with it, sprinkling a little white 
powder on the leaf. When she tried to add a half a cigarette 
to this I managed a polite refusal by quickly rolling the nut 
in the powdered leaf and shoving it all in my mouth as I’d 
seen it done. I forced a smile. The ladies seemed pleased 
and all began fixing their own concoctions. 

After a few chews my mouth was full of saliva, which works 
up quickly and turns blood-red when it reacts to the betel 
nut, The ladies were spitting expertly through narrow cracks 
in the floor that I knew I couldn’t make. 

Uredekl caught me on my first swallow. “Don’t do that, it 
will make you very sick.” The others agreed and warned me 
too. One shot a red stream out of the doorway. I was closer 
to it than she was, so I tried the same. I didn’t make it and 
my mouth had been so full that it looked as if someone had 
spilled a cup of beet juice on Uredekl’s kitchen floor, 

The women laughed good-naturedly. “Not like that, like 
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this!”” each seemed to tell me as she followed with a demon- 
stration of her skill. Unfortunately I had reached the stage 
where I was not in the mood for a spitting lesson. My stomach 
felt awful. I got up and tried to walk the few steps to the 
door, but my head was dizzy and IJ staggered my way. I sank 
to the floor at the doorway, where I stuck my head out and 
got rid of the juicy red mass from my mouth. Uredekl 
propped me against the wall and rubbed my head and the 
others acted very sympathetic too, repeating what seemed to 
be: “She shouldn’t have swallowed.” 

After this episode I was at least accepted into their informal 
social circle and we all felt at case with each other, They 
didn’t offer me betel nut again, except jokingly, but were 
anxious to show me everything of interest on their island. 
They invited me to go to the woods with them the next day. 

The women of Kayangel are hard workers, In addition to 
their domestic chores, they work long hours in the woods 
pteparing copra. It takes strength and skill to open and husk 
coconuts at the rate they work. One blow of an axe would 
split a coconut in half. Three or four knife strokes would 
separate the white ‘meat’ from each half shell. I offered to 
‘help’, but I won’t tell you how many axe and knife strokes I 
had to use per coconut, nor after how many coconuts my 
blistered hands had to give up. I didn’t offer to carry the 
coconut meat to the stands where it was spread and dried 
in the sun. Those women must have steel necks. It took all 
my strength to help one woman lift a coconut-laden basket 
on to the head of another woman, who then walked over a 
mile through the rough woods balancing the enormous 
weight while my head felt as if it were sinking into my 
shoulders just from watching her. 

I spent only this one day in the woods with them. Early 
the next morning, the man with the stocking holding in his 
black hair came to take me fishing. I learned his name was 
Eminio and that he was the ‘number one’ fisherman in Kay- 
angel. During the rest of my days in Kayangel I went to the 
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big reef with Eminio. His two young sons usually came along 
and paddled the canoe we took to reach the reef. Sometimes 
an old fisherman also accompanied us. He advised us about 
many things, but was too old to do much active fishing him- 
self except when we caught octopi from holes in a shallow 


part of the reef. 
Spear-fishing around the big reef was a wonderful experi- 





A FILEFISH THAT MIMICS A POISONOUS PUFFER 


ence. [ learned many new things, including the unusual 
behaviour of a rare plectognath. I was chasing a group of 
small pufferfish that I’d never seen before—a species with 
unusual brown saddle-marks across its back. I speared one, 
then followed the group to get another. As I swam after 
them, I noticed that one looked slightly different at certain 
times. When it stopped swimming, it lifted an appendage on 
its head where puffers have no appendage. I had to get that 
particular fish. I chased it until I was almost exhausted, but 
when I finally speared it I was well rewarded. It was not a 
pufferfish at all! It was a filefish that so perfectly mimicked, 
in size, shape, colouring, and swimming movements, the 
poisonous puffers it swam with that only on the rare moments 
when it lifted the ‘file’ on its head did it give itself away. 
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One time, paddling back from the reef, Eminio suddenly 
spotted something below us and called my attention to it. On 
the white sandy bottom there was a large black patch perhaps 
twenty or more feet across, As the shadow of our canoe passed 
over it, it came to life. It was a giant manta ray. A smaller 
black patch behind it came to life too and in a moment the 
pair of rays seemed to fly away in the water bclow, their great 
‘wings’ flapping slowly but propelling them with speed. 

A week in Kayangel went by too fast. Days on the reef 
with Eminio and evenings with Uredekl and her friends were 
a period of time that I hated to see end. It was a sad sight for 
me when the boat from Koror was spotted on the horizon. 

T’ve never minded that Eminio and I didn’t even see a cow- 
fish. Oddly enough, months later, when I was back working 
in the Department of Animal Behaviour of the American 
Museum of Natural History, the Department of Amphibians 
and Reptiles sent me word that they had received a collection 
of reptiles from Peter Hill on’ Koror. There happened to be 
one fish in among the specimens. Did I want it? 

I went to the reptile department and looked at the fish. It 
was a beautiful specimen of a full-grown karamasus. Mt. 
Hill had caught it himself in a shallow lagoon near the 
Memorial Station. 
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SOUTH OF THE PALAUS 


‘T’o the south-east of the Palaus is a proup of five tiny 
islands. Geographically they seem to be part of the Fast 
Indies, but actually they are the most remote of the Caroline 
group and hence come under the jurisdiction of the U.S, 
Trust Territory. Little is known about these islands, The 
total population is less than three hundred and the natives 
speak a language, all their own, that the finest libraries on 
linguistics cannot help you with. 

Three or four times a year, from the base at Koror, the 
Navy sends out a ship on a ‘field trip’ to visit these islands 
and check conditions there, At such times the Island Trading 
Company buys copra and handicraft from the natives, who in 
turn buy cigarettes, cloths, canned goods, etc. from the Island 
Trading Company. This is the only contact the natives have 
with the outside world. 

I felt very lucky to be permitted along on a Navy field trip 
to these islands. Lt. Stille was in charge of native affairs 
during this trip. In addition to the regular crew and native 
travellers, there were two Jesuit priests and myself. The kind 
skipper of the ship, Lt. Shannon, insisted on turning over his 
own cabin to me because, he said, it had the most privacy and 
a large desk where I could write up my notes undisturbed. 

Our first stop was Sonsorol—small twin islands, together 
less than a square mile in area, A wide skirt of shallow, 
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jagged reef, which dropped suddenly two hundred fathoms 
into very deep ocean, surrounded each island. The ship had 
to keep circling the whole day as there was no spot where it 
could safely anchor. 

Little brown native men wearing loin-cloths came to meet 
us in outrigger canoes and we went ashore with them to the 
village on the southern island where some 120 natives were 
living. 

We were greeted enthusiastically. The men and women 
rushed to Father Lewis, who was known to them from 
previous trips. Each in turn grabbed Father Lewis’s hand, 
bent over and sniffed it, then backed away making the sign of 
the cross. It was Father Walter’s first trip to these islands, but 
he explained to me: “That must have originated from the 
habits of the early Spanish missionaries. Their sentiment is 
what counts. Whether they sniff or kiss the hand makes little 
difference and it might even be offending to try to correct 
them.” 

When Father Lewis introduced Father Walter to the 
natives, mainly by gestures and the word ‘Padre’, they did 
the same to Father Walter. 

Most of the natives came over and shook hands with the 
rest of us. The men wore loin-cloths or shorts and a few had 
trousers and shirts which looked like parts of old uniforms. 
The women, although barefooted like the men, were 
obviously dressed up for us. They wore cotton dresses, pieces 
of muslin pinned on their heads mantilla-style, and fresh 
flowers through the large holes in their ears. They regarded 
me with much interest and curiosity, and with friendly 
expressions and gestures they talked to me with words I 
couldn’t understand. My simple greetings to them which I 
tried in English, Spanish, and Japanese brought no recogni- 
tion from them. But it didn’t seem to matter. They put a 
wreath of large lily-like flowers around my head, took me by 
the hands and pulled me around visiting their houses, These 
were made of grass tops with sides of neatly woven coconut 
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fronds. They offered me endless quantities of fresh coconut 
milk, one of the few really refreshing drinks that can be 
enjoyed tepid in hot weather. 

I wanted to learn the names of some of the women, so I 
pointed to myself and said “Genie,” and then pointed inquir- 
ingly to each one of them. Their eyes lit up with understand- 
ing and then each pointed to herself with a big smile and said 
“Obis.” They made me say the word too, several times, 
until I had the intonation just right. Everyone was ‘Obis’, 
including me, and we used this term often. It is the only 
word of their language that I learned. But I think it is also 
the nicest one, because later Father Lewis ‘told me it means 
‘friend’. 

When I returned from visiting, Father Lewis was just start- 
ing Confession. The natives were queued up waiting to kneel 
before the priest in the shade of a large grass hut. 

“Father Lewis must be able to understand their language,” 
I remarked to Stille. “He certainly looks as if he knows what 
they’re telling him.” 

“Go a little closer and see how he does it,” Stille suggested. 
I did, and saw that Father Lewis was nodding comprehend- 
ingly while the confessor was merely holding out fingers. 
Father Walter then told me: “The old Spanish missionaries, 
who must have lived years among them, taught these natives 
about Confession and the Ten Commandments. Now, even 
with the language barrier, a native can still tell the Father 
which commandments he broke and how many times he 
broke them, by the number of fingers he holds out.” 

Fortunately for me, the top spear-fisherman on the island 
was not a Christian, so when Father Lewis started Mass for 
the Christian natives I went out hunting for plectognaths. 


Our first specimen was a spectacular, Halloween-decorated 
triggerfish. It had bright orange lips and a black body with 
large white spots on the lower sides. It was the first of its kind 
I had seen, but I recognised it from illustrations in Japanese 
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books about poisonous fishes. Limited to gestures only, I 
asked the fisherman if this species could be eaten. I gathered 
one could eat it, at least in Tobe. Before we went into the 
water I had drawn pictures in the sand of the various 
plectognaths I wanted, not sure however if the fisherman 
understood, But he speared this rare triggerfish before | 
even saw it and I found that I didn’t have to point out the 
plectognaths to him. 

On an island more primitive than the Palaus, I was 
surprised to find that this native diver was using a more 
advanced type of spear than any I'd seen used by Palauans. 
The shaft and spear were of separate pieces and the latter was 
shot from a rubber sling tied on the shaft. It worked very 
well for the native, but my few attempts with it were 
unsuccessful. Time was too short for practising, so I used the 
simple spear I had with me. 

After an hour of spear-fishing we returned to the village 
for lunch. Low tide had exposed a few small pools in the reef, 
which I poisoned. The fishes were much the same as those 
I'd got from the Palaus, but it was still of value to have a 
sample from an island where ichthyologists had not collected 
before. 

Most of the afternoon the natives were occupied loading 
copra on the ship’s whale-boats. Hundreds of bags had been 
stored in a canoe-house on the beach, ready for the ship’s 
arrival. The long process of loading all the bags gave me a 
chance for some more late-afternoon spear-fishing. 

Unfortunately the tide was coming in fast and the water 
was rough. The best place to spear-fish is where a fringing 
reef starts to drop. But this point was so abrupt around 
Sonsorol that I had an uncomfortable feeling when the native 
diver got out of sight and I had to swim along, well away 
from the edge of the jagged reef to keep from being bounced 
on it by the roughening sea. The wall of coral was a beautiful 
sight, but when I peered down through the clear water at the 
sheer drop it took, it gave me the feeling of looking down 
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the side of a skyscraper. And the realisation that gigantic 
sharks must come in very close to such reefs made me keep 
glancing over my shoulder. 

I chased a tiny pufferfish that I had never seen before, into 
a sandy alcove in the reef. But I lost track of him when I 
looked down and saw a monster grouper of at least eight 
hundred pounds. It was just lying in the sand looking up at 
me with that lazy, gentle expression of large groupers, which 
are members of the sea bass family of harmless fishes. It 
would have been a cinch to spear, like hitting the side of a 
barn, but what would I have done with the monster when it 
started kicking on the end of my comparatively flimsy spear? 

We continued to watch each other, the fish regarding me 
with a careless nonchalance while I looked over his great form 
with awe. A sure shot through his spinal cord would 
probably do the trick, I thought. As I searched around for 
my diver I saw Schlieren forming in the water. I stuck my 
head up into pouring rain and heard someone calling. 

Father Walter was wading out on the reef towards me. 
“Stille wants us all to go back to the ship immediately. Bad 
storm coming up.” 

I cut my legs climbing back on the reef as the breakers 
dashed me quickly towards shore. We ran for the last whale- 
boat. Another, loaded with copra, capsized in front of us 
and the rich dried meat of thousands of coconuts plunged to 
the sea bottom far below. We left this island unceremoniously 
with only the most hurried thanks and farewell to its kindly 
inhabitants. 


Our next stop was Tobe, an island that sits three degrees 
above the Equator, where ‘monkey-men’ are made. The 
Island Trading Company sells more of these strange, squat- 
ting statuettes than any other piece of native handicraft from 
the Caroline Islands. Hundreds are turned out by a handful 
of native sculptors in the few months’ interval between Navy 
field trips to this island. The figures are carved from drift- 
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wood, and almond-shaped bits of pearly white shells with 
round centres of black tar are inserted into the head of the 
figure to serve as eyes. These eyes have a penetrating stare 
which is almost hypnotic if you keep looking into them. 
(The members of my family were later delighted with these 
souvenirs—all except grandma, who finally returned hers 
because “I don’t like his eyes watching me all the time.”) 

We had excellent weather at Tobe. I spear-fished with a 
native diver and his little boy for four hours, reaping a large 
collection of plectognaths from the fish-packed fringing reef. 
But I remember Tobe most for its black-tipped sharks. 

I was swimming with a string-load of fish tied around my 
waist, some of them still oozing a little blood from the spear 
wounds. And then I discovered a small shark following just 
a few feet behind me. I started untying the string from my 
waist and called out to the native diver. He wasn’t the least 
perturbed, but rather more annoyed that I had stopped him 
from spearing a large chocolate filefish. He merely took the 
string of fish from me, tied it to his own string, and went 
back to where he had been, while the shark nosed along after 
him, I knew then that the shark couldn’t have been 
dangerous, for these native divers are the first to warn you 
when you are near a venomous scorpion fish or a stinging 
coral. But still I was startled when I started for shore and 
found my path blocked by a larger member of the same 
species—easily recognised by black tips on its fins. I decided 
to make a round-about detour, but still another black-tipped 
shark came along. The water was barely four feet deep, so 
I stood up, keeping my head and one hand holding a dead 
fish out of the water, and tiptoed towards the shore while the 
large forms swimming around seemed to take little notice 
of me. 


Merir was undoubtedly the most unusual island we visited 
during this field trip. It was the island of the outcast aged. 
“Do they really abandon old people on Merir?” I asked 
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Stille unbelievingly. I had heard that the people on the 
surrounding islands brought their aged relatives here—-and 
left them. 

“It’s not as bad as it sounds; wait and see. The only bad 
part about Merir is the large pond in the middle of the island. 
It breeds mosquitoes. The last time we were here four months 
ago they were getting pretty bad.” 

As with the other islands, the ship had to stay away from 
the shore. When we came as close to it as the skipper thought 
safe, a boat was lowered to take us in. No native canoes came 
out to meet the ship this time. 

“Better wear more than that—a long-sleeved shirt, if you 
got one,” one of the sailors warned me as he adjusted a con- 
traption over his head made of thick netting. I noticed Stille 
had put on long trousers for this island. I went back to my 
room for a jacket and slacks. 

As we approached the shore we saw a light smoke rising 
from the beach and three old men were standing there to 
welcome us. We rowed our boat towards the remains of an 
old stone dock and anchored it beside a fish trap made of 
cora] rocks in the form of a large arrow pointing out to sea. 
Mosquitoes were already buzzing around us. The old men 
helped us ashore and gave each of us a smoking coconut husk 
and a fan made of woven coconut leaves. The smoke was 
supposed to help keep away the mosquitoes, but we practically 
danced our way to the tiny village, swatting our faces~ and 
bodies with the handy fans. 

“This is really awful, worse than ever,” Stille said. “We'll 
have to bring barrels of oil to pour over that pond next trip.” 
But the three old men walked along with us as if immune to 
the hungry insects. 

The village consisted of a half-dozen small shacks, one of 
which was the chapel. The census of Merir was eleven, and 
ten showed up for Mass, Father Lewis delivered the Mass as 
fast as he could, but the smoke from all the burning coconut 
husks that the natives had put around the altar to make him 
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more ‘comfortable’ had him coughing and gagging on his 
words while tears ran out of his eyes. 

After Mass we led a blind man back to his shack and there 
saw the eleventh inhabitant of Merir. She was his wife, a 
wornan well over eighty. She was lying on the floor on a mat 
as these natives do when they sleep. Her eyes were closed and 
she didn’t move. A lizard ran down from her shoulder as we 
approached her. 

“Ts she alive?” I asked, swallowing a few times. 

“Those mosquitoes are feeding on something,” Stille said, 
with a slight shudder, as he looked at the exposed parts of 
her body, which were covered with a network of the living 
insects. There was no point in brushing them off as hungrier 
ones would only replace them. 

“She hasn’t long to live, I’m glad we reached here today,” 
said Father Lewis as he bent over her. He started praying. 
The old woman weakly tried to lift one hand though her 
eyes remained closed and no other part of her moved. Father 
Lewis took her hand and helped her make the sign of the 
cross. Her blind husband groped along the floor until he 
reached her head. He patted her hair slowly and gently while 
the prayer was continued. 

I walked outside the shack, for I could hardly control my: 
self any longer. “Oh Salle, I thought you said it wasn’t so 
bad here.” 

“Death is seldom a nice sight anywhere. You happened to 
come at an exceptionally unpleasant time. Come on, let’s go 
have a chat with the chief. He'll cheer you up some.” 

The chief was a funny old fellow. He spoke a few words of 
English, very exactly and very proudly. He seemed quite 
content to face his remaining days on this island. He took us 
around and showed us the various traps they used to catch 
fish, and the small field where they grew ‘taro and tapioca. 
And they had fresh fruit handy—mangoes, bananas, and the 
all-purposefu] coconut tree. 

Three old women were sitting around in a congenial group. 
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Two were weaving baskets and mats and the third was shred- 
ding a coconut. They looked up and smiled at us, their faces 
a mass of wrinkles, yet not as pathetic as the faces of old 
people I'd seen before. Each of them in this small community 
of Merir had some essential job to do. Each was needed and 
they all depended on each other. 

“The boys want to go back to the ship as soon as possible, 
I don’t think you'll find a guide to take you spear-fishing 
here,” Stille said, urging me to leave. And so, still swatting 
at our now swollen and itching skin, we left Merir while 
wrinkled, thin, but still strong arms waved us off. 


» 


FIELD TRIP TO ULITHI 


I was permitted to go on one other Navy field 
trip just before I left the Palaus. This was to the northem- 
most group of islands in the Carolines: Ngulu, Fais, and the 
Ulithi Atoll, They were truly romantic islands. We left 
Koror at high tide on September 20. I knew two of the other 
passengers from the previous field trip—Lt. Stille, who was in 
charge of native affairs again, and Father Walter, who came 
along to give spiritual guidance to the natives of these islands, 
We took a Navy transport headed by Lt. Parnell. 

The first night at sea most of us gathered aft for the ship’s 
popular evening diversion—an outdated, second-grade, black- 
and-white movie. This was shown on a canyas screen behind 
which the tropic sun had set in technicolour just a short 
time before—practically unnoticed, Brilliant sunsets at sea 
apparently get to be monotonous for sailors, who never tire 
of seeing movies. In addition to the main feature, there was 
a ‘sing’ short during which the bouncing white ball was 
followed by the lusty voices of the Navy men, Father Walter, 
and even a few of the native passengers. During the ‘girls 
only’ section, my first yell subsided to a weak solo as I felt the 
rest of the audience turn to watch with amusement the lone 
female in their midst. 

After the movie, Father Walter invited Lt. Stille and me 
to share some of his bouillon-cube soup. This gave me the 
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opportunity to ask about the islands we were going to visit. 
Lt. Stille had made this trip several times and knew the 
chiefs of all the islands. To Father Walter, these were ‘his 





FROGMAN OF NGULU 


islands’, where he had already befriended the natives and was 
fast learning their language, and where he hoped to preach 
the Gospel for the rest of his life. We talked about natives, 
God, and fishes for over an hour before turning in. 
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At 6.30 the next morning a knock at the door announced 
breakfast. We weren’t due at Ngulu for a few hours, and 
so after breakfast I sat at the bow and. watched the flying 
fishes shoot out from under the ship. 

We sighted the little island on the southern tip of the 
large Ngulu Atoll about 1o a.m. The last census, taken three 
months before, reported fifty-two natives here. Negulu was 
similar to the other islands I’d seen on the southern field 
trip—at first just a clump of coconut trees on the horizon 
seven miles away, and twenty minutes later a village of grass 
huts peeking out at one point. Coffee-skinned natives were 
slipping their little out-riggers off the white coral beach into 
the shallow, pale green water over the wide fringing reef. 
Out past the reef they paddled into the sudden deep blue 
waters to meet our ship and welcome us. I could hardly 
wait to get ashore and joined the first returning out-rigger. 

Unlike most of the other islands, Ngulu did not sell copra. 
Its major products were sculptured wooden figures which 
the Island Trading Company called ‘frogmen’. Actually 
they were heavy-browed, triangular-faced pregnant women 
symbolising fertility. Several hundred figures ranging from 
a few inches to nearly two feet were lined up on the beach, 
Some were carefully carved in bold and interesting lines, 
whereas others were obviously chipped out hastily to meet 
the new large demand of the I.T.C., which was selling them 
back at Koror like hot cakes. Lt. Stille wisely bought only 
the well-carved figures, and in his unoffending yet critical 
manner and gesticulating pidgin English Jet the natives know 
he was after quality as well as quantity. 

The natives were exceedingly friendly. The women and 
children came up and patted my arms and held my hands. 
“You're probably the first white woman they’ve seen,” Stille 
chuckled. The native women were highly interested in my 
bathing-suit and fingered the gaily-coloured material with 
curiosity and amusement. Stille consulted an interpreter and 
then reported: “They think your shorts are immodest and 
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your bra superfluous.” I couldn’t be sure if he was kidding 
or not. My outfit was a contrast to theirs. The women and 
girls wore heavy, bulky grass skirts almost to their ankles, 
and some had leaves and flowers around their heads or stuck 
through large holes in the lobes of their pierced ears. Their 
skirts had the pleasant smell of dried grass—a practical garb 
for these people, for soap and cloth are rare items. Instead 
of wearing ragged, patched clothes that accumulate odours 
with soapless washings, they merely toss away soiled clothes 
and string together a new skirt. 

One young girl had reddish-orange paint on her forehead 
and cheeks, but her hair was cut short like a boy’s. “It helps 
to keep the bugs out,” I was told. This little girl, whom I 
nicknamed ‘Red’, put her hand in mine and did not let go 
until I went fishing. She took me for a walk through the 
village, which was beautifully clean and ready for Stille’s 
sanitary inspection. Some of the grass huts had stone or 
wooden foundations, and almost all the pathways and ground 
surrounding the huts had been covered with white coral 
pebbles. Garbage was carefully thrown into holes, where it 
was burned from time to time and finally covered over. These 
were teachings that the natives obediently accepted from the 
Navy, and they understood that the rules were for their own 
benefit. 

At high tide Stille rounded up two Ngulu spear-fishermen 
who spoke Japanese, and so I detached myself from Red and 
went out on the reef with them. 

The tide began going out slowly, but it was still fine for 
spear-fishing. We started from the north side of the island 
and worked towards the west. The fringing reef around this 
island was the most beautiful I had ever seen. Coloured 
corals grew abundantly close to the shore, and with them 
were the rich fauna and flora that are usually found only 
towards the outer edge of fringing reefs. This was probably 
because the reef around this island slopes less abruptly into 
the deep water outside and ravines cut into the reef at 
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frequent intervals, Just a few yards from shore we dropped 
into one of these ravines. It went down suddenly about five 
feet, and then we followed the ravine as it deepened to about 
thirty feet just at the edge of the fringing reef. Here it 
widened into a spacious submarine coral garden. 

The younger of my spear-fishermen scraped his arm on 
some coral while chasing a tiny poisonous puffer. He didn’t 
seem to think the fish I was after were worth it and he left, 
saying that he was too tired to continue. The older man, who 
was more skilled, and interested in the odd assortment of fish 
I desired, stuck it out for several hours, laughing heartily 
when I grew enthusiastic over a little fish that was a rare 
specimen for my collection, but seemed completely worthless 
to him. At one point we saw a beautiful big orange trigger. 
fish—the largest triggerfish I’d seen and a species I hadn’t yet 
caught. I pointed to it excitedly, and through my face mask 
I saw my spear-fisherman start after this fish that presented 
more of a challenge to him. The fish swam downward, out 
of our alcove to where the reef took a deep drop. The fisher- 
man dived after it with his spear poised for a lunge. He was 
down about twenty feet when a large shark swam slowly past 
above him. He saw the shark, but with no alarm came to 
the surface, took a breath, and made a deeper dive in the 
same place to recover his spear, which had missed its target. 
The shark seemed about eight feet long, and I was growing 
uneasy about its return when I suddenly spotted a pair of 
barracuda, each about four feet long, approaching from my 
right. 

It was the first time I’d seen barracuda in the Pacific reefs 
and the first time I’d ‘seen any of that size so close to me in 
the water, My spear-fisherman had followed the orange 
triggerfish around a wall of coral and was out of sight. I 
remembered an arm-chair discussion in which I had expressed 
my belief that barracuda do not normally attack forms as 
large as man and that when they do, it is because they do 
not see the form as a whole but are attracted to some small 
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light areas such as the palms of hands or soles of kicking feet, 
which stand out as ruptive patterns on an otherwise dark 
body. Shiny rings and bracelets are thought to be especially 
attractive. And aren’t barracuda caught by fast-trolling, 
small, bright lures? As I trod water, watching the two 
menacing forms, I reminded myself that I was deeply tanned, 
wearing a dark bathing-suit, black tabi shoes, and no jewel- 
lery, and I was barely moving—but none of these thoughts 
comforted me. 

The barracuda had stopped about six yards away and were 
resting almost motionless near the surface. I backed away 
easily from the centre of the alcove to the rim of a wall of 
coral that reached within a few feet of the surface. I stood on 
this, watched the razor-toothed pair of fish through my face 
mask, and longed to see my spear-fisherman. There was a 
loud splash in the water behind me. Startled and quite terri- 
fied, I turned, only to see among the bubbles in the disturbed 
water the nude lower half of a young girl who had just 
dropped in next to the hull of an outrigger. I put my face 
mask above the water and saw Red’s painted face laughing at 
me, What a welcome sight! She was hanging to the side of 
an out-rigger, in which she had left her bulky gtass skirt. I 
was overjoyed to see her, and she felt it and swam happily 
towards me. I pointed to the barracuda before it occurred to 
me that she couldn’t see them very well without a face mask 
or goggles. I motioned to her to climb into the boat, and after 
a last look at the large silver forms still in the alcove, I quickly 
followed. Some distance away I saw my spear-fisherman come 
up for a breath. We called him over, but when I looked again 
the barracuda were gone, and his only reaction to my serious 
description of them was a giggle and the supposed-to-be-com- 
forting Japanese phrase, “Abunakunai (not dangerous).” 

We paddled the out-rigger a good distance from the alcove 
to continue our fishing, When we returned to the village, we 
found Stille was anxious to return to the ship, and we left 
hurriedly. I gave the usual salary to my spear-fisherman plus 
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a gift of cigarettes, and for Red I left some candy and chew. 
ing-gum. Back on the ship and ready to pull away from 
Ngulu, I spied Red and my spear-fisherman among the group 
of out-riggers bobbing about the stern of the ship, waving a 
last good-bye to me, It didn’t seem that our acquaintance 
had been for Jess than a day and that we’d exchanged but 
a few words of broken Japanese. 


We arrived at Fais near noon of the following day. The 
native Men came out to meet us in large out-riggers of bright 
orange ahd black. When we reached shore, all the high chiefs 
of the island were sitting cross-legged in front of a large grass- 
covered abat. Stille presented me to them, and I shook hands 
with each of them during an exchange of curious glances, 
Their faces were serious and dignified, and they presented a 
weirdly beautiful picture. Their bodies were heavily tattooed 
from the neck down with vertical stripes and designs of 
various types, some of which I made out to be fish, One ald 
chief had apparently tinted his grey hair and beard with the 
same shade of dye that ‘Red’ on Ngulu had used on her face. 

During most of the day the chiefs hardly budged from 
their original position. They chatted with us (two could 
speak some English), smoked the cigars Stille brought them, 
and acted as overseers while the other men rushed about load- 
ing copra, bringing us coconuts to drink, and waiting on the 
chiefs. Aside from the more elaborate tattooing and head- 
dress, most of the chiefs could be readily distinguished from 
the common natives by their bulging bellies, fat bodies, and 
smoothly rounded and relaxed limbs, as compared to the 
slim, taut, muscular bodies of the ‘workers’. : 

I became curious to see the women of this island. Stille 
and Father Walter had told me that, instead of grass skirts, 
the grown women here wore laboriously hand-woven cloth 
skirts called lava-laps. But there were no women around, and 
we had been on the island for over an hour. Some time later 
I noticed that one by one they were slipping out from behind 
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coconut trees, walking in a peculiar, crouched-over position 
with their backs almost parallel to the ground. Stille then 
told me they had to walk like that in the presence of men 
—a law of feminine obsequiousness on that island that 
I was brazenly breaking! Ignorance of the law is no 
excuse, but the chiefs were lenient with me and never said 
a word. 

I joined a few of the women sitting under some trees, and 
soon a large crowd of them gathered around. None of them 
spoke Japanese. I started a sign-language conversation that 
was accompanied by sympathetic giggles and laughter, and 
the women reciprocated, until we must have looked as though 
we were playing a game of charades. 

Most of the older women’s forearms and legs were tattooed, 
and they wore bracelets, beaded necklaces, and belts. The 
belts held up their colourful lava-lap skirts, which were 
folded in such a manner that the loose edges met in front, 
forming an attractive hanging fringe. Each woman carried 
a good-sized ‘pocket-book’ made of a woven coconut frond 
and containing paraphernalia similar, I guess, to what most 
of us are prone to tag about with us (paint for the face, 
cigarettes, etc.). 

During a tour of the island, we came near a large grass hut 
with high fences on either side that led down the beach and 
part way into the water. 

“You can go inside if you like, but the rest of us have to 
wait here, No men allowed in there,” Stille said mysteriously. 
But Father Walter added casually: “It’s the women's 
menstrual house.” I learned that at this time of the month 
the women are separated from the men and must live among 
themselves in these special quarters. Here they have no work 
to do; the other women even bring them prepared food. The 
women look forward to this time when they can relax and 
chat among themselves while escaping their usual chores. 
They often ‘fake’ a few extra days. This house of segrega- 
tion is part of an old custom that some say led jealous 
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husbands to build the first abai where men only could ger 
together and enjoy themselves. 

Inside it was indeed a comfortable-looking place. Many 
thick mats lined the floor. One woman sat on an opened coco. 
nut husk, which probably was the most absorbent material 
they had. Some women were weaving lava-laps with straw 
dyed a bright purple. They gave me instructions on weaving 
and offered me a snack of smoked fish that they were eating. 

The ‘number one’ chief offered his two finest fishermen to 
help me with my collecting. We spent a profitable and enjoy- 
able time spear-fishing at the end of the fringing reef. When 
we returned, all the copra had been brought to the ship. 
Mass and Confession were over, and native affairs settled, 
The chiefs promised to stage a dance for us in the evening. 
We stayed for a supper of breadfruit, fish, and bananas with 
the natives, and then came the floor show, It was pitch dark 
by then, and a large bonfire was built on the beach in front 
of the abai, The evening was cool and damp. I'd given my 
dress to a chiet’s wife, who with the other women had greatly 

‘admired the bright-coloured cotton print, and I was left wear- 
ing only my damp bathing-suit. I welcomed the opportunity 
to push my mat into a warm, dry spot near the fire, 

The men, I was told, would not dance because they were 
worn out from carrying the large sacks of copra, but the 
women were ready and willing to perform. They lined up 
in a row of fifteen. The centre women were the oldest and 
obviously the leaders who knew the dances best. The breasts 
became higher and firmer towards the ends of the line, where 
the young girls made up in attractiveness what they lacked 
in dance training. 

The dance started with the women stamping their feet in 
rhythm to a low chant. As the dance progressed, they hardly 
moved from their spot but turned in place, first to one side 
then the other and sometimes completely around—the 
sinuous movements of their bodies becoming increasingly 
emphasised. Their arms hung loosely much of the time, but 
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sometimes they swayed in movements complementary to 
those of the body or they waved about in rag-doll fashion 
slapping the thighs and buttocks from time to time. The 
girls at the ends of the line frequently missed their cues to 
turn at the right time and obviously bluffed through the 
words to parts of the chant. But their improvisations were 
of ceaseless charm to Stille. Father Walter, however, 
accustomed to these dances on his home island of Yap, 
played with the children and was the most casual spectator 
at the weird dance held in the light of a bonfire. The excite- 
ment mounted as the chanting grew louder and higher in 
pitch, ending finally in a sudden and abrupt mass yell. 

We applauded enthusiastically. Some of the entertainers 
acted as if we weren’t there; a few glanced our way and then 
giggled self-consciously. Then all eyes went to the centre 
woman, who cued off, and a second dance began. The women 
had prepared a limited number of encores, at the end of 
which they all walked away, and the bonfires, perfectly timed, 
petered out to just a warm glow. 

In the darkness we bade farewell to the people, thanked 
the chiefs, and returned to our ship. We didn’t attend the 
‘Western’ that was being shown aft, but turned in early after 
some of Father Walter’s bouillon. 


The following day we arrived at the sausage-shaped atoll 
called Ulithi. Ulithi is composed of some forty-nine islands, 
but only seven are inhabited. The villages on each of these 
are headed by one or more chiefs, but the supreme ruler of 
the Ulithians—the chief of chiefs—was King Ueg. 

Our first stop was on the island of Mog Mog, where the 
king lived. I had never dreamed that at my first meeting 
with a king I would be in bare feet, bathing-suit, and pig- 
tails, and the king in a G-string! 

Word of his coming reached us shortly after our arrival 
on the island. I had heard that King Ueg had been a polio 
victim some years back and was now unable to walk. I 
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expected him to be brought out on a royal platform carried 
on the shoulders of his subjects.’ Instead, a lone native 
approached us pulling a little rubber-tyred wagon in which 
sat the King of Ulithi. The royal wagon was a rather funny 
sight, and the withered lower limbs of its occupant were 
pathetic; but Ucg’s face itself was truly majestic. He had a 
fine straight nose with firm nostrils, sharp blue eyes, highly 
arched eyebrows, and thick, black, curly hair. The contours 
of his face were handsome. He looked dignified, wise, and 
kind, and although most of the time his expression was 
solemn, when he smiled it was with sincerity and warmth. 
Like the chiefs on Fais, he was heavily tattooed and wore a 
simple comb in his hair, but no other decorations. 

We stayed at Ulithi four more days, and in addition to 
Mog Mog we visited the islands of Asor and Fassari. King 
Ueg came along with us, and on each island he commanded 
the best spear-fisherman to give me all the help I needed. 
Rows of rusted Quonset huts—a left-over from the days of 
World War II when the Navy maintained a large base at 
this atoll—lay rotting among the coconut trees. Asor par- 
ticularly had many of these eyesores unsuitable to a tropical 
island. 

Fortunately, the important parts of my days were spent as 
usual in the least battle-scarred and most beautiful part of 
the South Seas—in the forests of corals and alge, where the 
graceful plumed heads of annelids and sea anemones three 
feet in diameter are the flowers, and fish and fishermen are 
the birds of the aquatic air. 

Ulithi was the last place for my underwater explorations 
of the Pacific. From there it was straight back to Koror, 
where, after a few days of packing all my specimens, I started 
the long plane ride back to New York. 

Back in my laboratory at the American Museum of Natural 
History there is a group of many jars of what some might 
consider rather dull-looking preserved fish, But when, for 
example, I examine a faded specimen labelled ‘Paraluteres 
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prionurus, large reef, N.W. side of Kayangel, September 4, 
1949’, I can recall a puffer-like fish of brilliant colours, dart- 
ing among large mushroom-shaped corals, and I remember 
the chase after this evasive filefish, the excited feeling when 
my spear finally made its mark—the capture of a souvenir 
from an enchanting South Sea island nine thousand miles 
away. 


I’ve been asked a number of times if, when travelling alone 
around the Pacific islands and other remote places, I haven't 
run into any ‘difficulties’ with men. Once after I gave a 
lecture on my Pacific trip a woman actually asked if I carried 
some weapon to protect or spare me from that fate worse than 
death. Another time I jokingly told some people (who 
wondered how I took care of myself) that I was a judo expert 
and used this means to handle men—and they took me 
seriously! Perhaps I’ve just been lucky, but I can’t help 
believing that a man in his right mind (whether he be a 
South Sea islander, sailor in the U.S. Navy, or any stranger) 
respects a woman who does not invite trouble and who makes 
it clear she is just trying to do her work. My worst and 
practically only encounter with a ‘fresh fellow’ is hardly 
worth mentioning, but [’ll tell you about it briefly as an 
example of the most unpleasant situation of its kind that 
I’ve got into during these trips. 

It was on a collecting trip to a somewhat out-of-the-way 
place on a Pacific island—never mind which one. Although 
I was perfectly willing and unafraid to go alone, it was 
decided by the Navy officials that a reliable Mr. ‘X’ should 
go along to protect me from the natives. 

I got along fine with the natives and went fish-collecting 
with them out in shallow water while Mr. X, who wouldn't 
join us, sat in the hot sun and got very bored. Some men 
came along and invited him to join them in a thirst quencher 
and they produced several precious bottles. By the time I 
finished fishing, Mr. X was red-eyed, unsteady, and aggres- 
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sive, but I outran him. The native fishermen were still near. 
by, and they gave me all the protection I needed. Mr, X 
sobered up quickly after a sudden ‘bath’ in sea water. And 
when he was in his right mind again, he was a gentleman. 
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OFF TO EGYPT 


In 1950, as my research project in the Department 
of Animal Behaviour was drawing to a close, I heard that, 
under the Fulbright Bill, students, professors, and research 
scholars were being sent to various countries all over the 
world to pursue their specialised studies. Egypt was listed 
among these countries. 

I had just read an account of the strange relationship be- 
tween a little clown fish and the paralysing sea anemone 
among whose tentacles he lives. The study had been made 
at a marine laboratory on the Egyptian coast of the Red Sea 
by the Director, Dr. H. A, F. Gohar Bey. I hadn’t known 
there were facilities for marine research there. And, as I 
read about the Egyptian clown fish, the remarkable resemb- 
lance of the Red Sea to the tropical Pacific stood out in my 
mind. 

The little brown-and-orange-striped fish pictured in Dr, 
Gohar’s article was the same kind that I had seen among the 
coral reefs in Micronesia. Every time I spotted this pretty 
fish and swam closer, it would lead me to a pale pink or 
lavender sea anemone that looked like a chrysanthemum in 
the coralline gardens. A large anemone sometimes harboured 
several of these clown fish, who darted in and out of its 
tentacles like bees seeking honey in a giant marine flower. 
But if I went very close to these commensal animals, the fish 
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snuggled deep into the tentacles of their host and remained 
there quietly. In that haven the clown fish were secure from 
their natural enemies, who would be led into and paralysed 
by the anemone—but they were a pitfully easy target for 
spear-fishermen. 





SEA ANEMONE AND CLOWN FisH 


So these same clown fish and anemones lived in the Red 
Sea! Then I remembered that many of the tropical Pacific 
plectognaths had originally been described by early German 
ichthyologists who had made collections of fishes from the 
Red Sea. I started reading more about this sea and its lone 
Marine Biological Station. I learned to my surprise that 
practically no scientific reports had been made on the fishes 
of the Red Sea in over seventy years and the museums in our 
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country had no representative collections from this area. Dr. 
Gohar’s work was mainly with corals, rather than fish. What 
a unique opportunity for modern ichthyologists if the Ful- 
bright organisation would sponsor a study of the fishes in 
this virgin sea! And what a chance for me to compare the 
Red Sea with the Pacific! 

I wrote to Dr. Gohar in Egypt; the Marine Biological 
Station at Ghardaqa on the Red Sea offered all its facilities 
to visiting scientists and would welcome an American to study 
the fish life there. Dr. Leonard Schultz in Washington in- 
formed me that the U.S. National Museum was anxious to 
secure a collection of Red Sea fishes and would take care of 
the shipment of any I could collect. Dr. Bruce Halstead, the 
Director of the research programme on poisonous fishes 
sponsored by the Navy at the School for Tropical and Pre- 
ventive Medicine in California, offered to analyse in his 
laboratory all the samples of possibly poisonous fishes that I 
could obtain from the Red Sea. 

I outlined a programme of research work with the collec- 
tion and study of Red Sea plectognaths and other poisonous 
fishes as the main objective. I sent my proposed plan to the 
Fulbright headquarters and then waited for their answer. 

By this time, however, a complicating element had come 
into the picture. 

Iniss THEMISTOKLES PapaKONsTANTINOU had a signature 
that, once deciphered, made the scientific names of fishes 
look trivial; he also had a personality that could tempt a 
female ichthyologist’s interests away from fish. 

He was a young doctor who had shown more sincere 
interest in the work I was doing than any man I'd ever gone 
out with. He held no resentment against the odd studies that 
absorbed me. From him I never heard those impatient re- 
marks I was used to, such as: “I’m not going to play second 
fiddle to a fish!” Ilias had been born and raised in Greece, 
but went to medical school in Austria. His English was 
coloured with a quaint and amusing mixture of Greek and 
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German accents. Like most European scholars, he could read 
a number of languages. He was a great help when I had to 
consult difficult scientific references in foreign journals and 
the long technical names of fishes were easy Greek to him, 

There were evenings, when I was pressed for time, when 
our ‘date’ consisted of translating a German ichthyological 
article or my calling out numbers to him and his running a 
calculating machine while we figured out the data on my 
experimental work at the Department of Animal Behaviour, 
The museum’s night watchman, making his rounds in the 
smal] hours of the morning, would shake his head at us. “In 
my days we'd go out dancing or to the movies. . . .” And so 
I couldn’t complain on other evenings when I spent the 
whole time waiting in the lobby of St. Clare’s Hospital. “This 
appendectomy will only take twenty minutes,” Ilias said one 
evening when an emergency case came in; and then, three 
hours later: “Can you imagine, Genielein, we found an old 
bullet in his intestine!” 

My plans to go to Egypt for a year brought things to a 
head—but not quite the way I expected. My Fulbright 
scholarship came through, but Ilias was very happy when I 
told him the news. “That sounds terrific—studying fish in 
the Red Sea! And you'll be able to stop off and visit my 
parents in Athens.” 

Tarrived in Cairo on Christmas Eve, 1950. Two weeks later 
I saw for the first time what was to be my home for the 
next year—the charming little Marine Biological Station at 
Ghardaqa, an isolated spot at the eastern edge of the Libyan 
Desert where the great stretches of barren sands come to an 
abrupt end and are met by the blue of the Red Sea. 
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T craven my neck and gazed upward at a creature 
standing eleven feet tall. Its face had a peculiarly blank look. 
The tiny eyes, set far back on the sides of its head, could 
hardly be seen without close examination. The forearms 
resembled flippers externally (although its skeletal anatomy 
indicated the degeneration of ancestral ‘fingers’), and under 
each was a large teat that seemed more than adequate for 
suckling its young. The bulky smooth body tapered towards 
the rear into a good-sized tail fin—more like the fluke of a 
whale. Its head was bald and the only noticeable hairs were 
in the form of bristly whiskers around the mouth. 

“That,” said Dr, Gohar, “is the mermaid. People thought 
mermaids were extinct in the Red Sea until we started catch- 
ing them in our nets.” His blue eyes twinkled, but his grey- 
ing brown beard was solemn. 

What we were looking at, in the little museum of the 
Marine Station, was a gigantic female dugong sometimes 
called ‘sea cow’ or ‘mermaid’, Dr. Gohar preferred the latter 
name because he liked to fill his visitors’ minds with a 
romantic and beautiful vision beforehand and then startle 
them when he finally displayed the unattractive monster. 

If this strange creature gave rise to the mermaid legend, as 
Dr. Gohar thinks likely, the sailors who first saw it must have 
been away from home a long time. But under certain con- 
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ditions it must suggest a bit of femininity, for even its Arabic 
name, arus el bahr, means ‘bride of the sea’. If it is one of the 
largest and most startling of the Red Sea inhabitants, how. 
ever, it is only one of hundreds that are equally fascinating, 


The Red Sea is unique among seas. It is the north-west 
extreme, the upturned tail, of the great Indo-Pacific tropical 
waters, It differs sharply from the Mediterranean with which 
it is artificially connected by the thin thread of the Suez 
Canal. This link has made possible a small exchange of the 
most adaptable species between the two seas. The exchange 
is greatly limited, however, by the vastly different conditions 
that exist in the temperate Mediterranean and the tropical 
Red Sea, and the muddy brine lakes in the canal itself form a 
further ecological barrier. 

If you compare a typical sample of fishes from the Mediter- 
ranean with.a sample from the Red Sea, the most casual eye 
can tell there is a great difference between them, even though 
less than one hundred miles separate the waters from which 
they come. But compare a sample of fishes from Ghardaga 
with a sample from Hawaii—twelve thousand miles away 
(as the bee flies, not as the fish swims!)—and you will find 
such similarities that it needs expert scrutiny to detect the 
real differences. For the blenny that skips around the tide 
pools of Hawaii does the same along the Red Sea; the 
commonest poisonous pufferfish in Hawaii offers the same 
danger in the Red Sea. 

However, close study does reveal that evolutionary pro- 
cesses are causing specialisations in the comparatively isolated 
life in the Red Sea. These specialisations have taken place 
over the many thousands of years this sea has been almost 

+ from its mother, the Indian Ocean; the only apron- 

the Strait of Bab el Mandeb, a shallow sill only 300 
the southern tip of the Red Sea. 

1 ner cent of the species of fish found in the Red 

y indigenous to it. Another large per centage 
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shows the intermediate stages in the evolution of Indo- 
Pacific forms into those peculiar to the Red Sea and its special 
ecological conditions. Located in the midst of an arid climate 
where the evaporation from the water surface greatly exceeds 
the small rainfall, it is a great ‘salt basin’ of exceptionally 
high temperature and high salinity. Unlike most seas, no 
rivers flow into it. Although the general depth outside the 
reef-bound coastal waters is about 2,200 feet, the jagged sub- 
terrane may sink more than 6,600 feet. And in these strange 
submarine valleys the temperature is unbelievably warm in 
contrast to other seas, where zones of such depth are very 
cold. 

The Red Sea, with its conveniently limited fauna and 
peculiar ecology, its dynamic changes and mutations, is a 
challenge to the marine biologist. It has been relatively 
neglected by modern field biologists. The Marine Biological 
Station at Ghardaqa, which welcomes scientists from all over 
the world, offers these opportunities. 

The Station is actually some four miles north of the village 
of Ghardaqa. An office building, library, museum, engine- 
house, and cottages for visiting scientists and the permanent 
staff families are spread out over the desert, forming a little 
community all its own. 

The part of the Station that completely charms every 
visitor is situated at the end of a pier that extends out over 
the brim of the Red Sea basin. Here are compact small 
laboratories with many glass and stone aquaria for keeping 
Jive specimens. In one aquarium a clown fish hiding in a 
giant sea anemone comes out to lure another fish into the 
deadly tentacles of its host, where only the clown fish and a 
special black damsel fish are safe. In another aquarium a 
group of sessile anemones seem suddenly to get up and walk 
away; but then you can see they are only riding the shell of 
a hermit crab, repaying him for the transportation and stray 
bits from his meals by providing him with a bouquet-like 
camouflage. It another corner the pulsating heads of a group 
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of xentid sloft corals move short tentacles on long stems, like 
a hundred arms reaching up, opening and closing their finger. 
tips. A chicken fish with its ‘plumes’ spread like a peacock’s 
tail swims slowly; only when you touch it can you feel the 
tips of the hidden hypodermic spines of this venomous 
scorpion of the sea. A goby looks at you from under a piece 
of stone; on this stone crawls a beautiful, rosy-red mass of 
jelly with a ring of delicate white feathers on one end. If 
you pick it up and stroke the soft mass in your hands, it 
opens up like the circular skirt of a dancer. And then if 
you put it back into the water—the skirt begins to dance! 
With graceful undulating movements, it swims through the 
water as if worn by an invisible ballerina. Is it any wonder 
that the natives call this sea slug ‘Bedia’, after Egypt’s most 
famous dancer? 

If you sit down at a microscope you can see the thousands 
of trochophore larve twirling in little capsules taken from a 
pink ribbon rosette that Bedia laid on the side of her 
aquarium last week. But if you look up from your micro- 
scope and out of the window, your attention will be drawn to 
a monstrous manta ray, a half-dozen nurse sharks, a sawfish 
with a double-edged ‘saw’ longer than your arm, sting rays, 
guitar fish, and a hundred other fantastic marine animals 

‘living in the large outdoor pools beside the laboratories. 

If you like swimming, you can dive off the end of the pier 
into the clear blue open sea, adjust your face mask, and in a 
few strokes find yourself in an infinite aquarium scintillating 
with strange and beautiful marine animals peering at you 
from sanctuaries in a large coral garden. 

This was my workshop. 


Living quarters at the Marine Station were more than com- 
fortable. There were two cottages for visiting scientists, with 
space for twelve people if necessary. But as there were seldom 
more than two or three scientists there at a time, I usually 
had a place all to myself. 
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My cottage bordered the edge of the desert on one side and 
the Red Sea lapped under the other. At high tide I could 
just reach my quarters and still keep my feet dry. From the 
back balcony I could look over the sea—like an ocean on 
some days, like a still Jake on others—to the mountains on 
the southern tip of the Sinai peninsula in the clear distance. 
From the front porch, desert plains and mountains composed 
the scenery. Near-by was a pink-and-white-striped building, 
the natives’ mosque. From my window I saw the worshippers 
come down to the sea and wash themselves before going in 
to the mosque to pray. And then I could hear the voice of 
the muezzin and the chanting of the passages from the 
Koran. Sometimes in the evening the children from near- 
by homes beat out a characteristic rhythm on home-made 
drums, They sang and danced, and the exotic quarter-tone 
music of the Arabs came clearly across the desert from Soli- 
man the Sailor’s flute—an incredibly sweet-toned instrument 
which consisted merely of eight holes drilled in a lead pipe. 


Dr. Gohar was at the Station during my first two weeks 
there. Most of the remaining time, however, he was away— 
usually in Cairo, where he was professor at Fouad University, 
of which the Station is a part. Before leaving he acquainted 
me with all the facilities of the Station, introduced me to 
the men who would help me to get the fishes I was after, and 
in general was of invaluable help in getting me started. Much 
of the time he spent teaching me Arabic. 

The French I'd learned at school helped a little in Cairo, 
but here on the Red Sea the people I had to deal with— 
the fishermen, sailors, and divers—spoke only Arabic. And 
not the ordinary Arabic, but a dialect peculiar to the regions 
of Upper Egypt and the Red Sea coast. Hard G’s were stuck 
in words where dictionaries didn’t give them; hence the first 
Arabic word I learned in Cairo, ahwa (coffee), was pro- 
nounced gahwa at the Red Sea, and little cups of black 
gahwa (slightly sweet, very sweet, or just right) were served 
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as often in Ghardaga as ahwa was in Cairo—at the drop of 
a tarbush, whenever there was an excuse for a few minutes’ 
break in a long hot day. A fish upside down in a bottle was 
maglub, not malub. The official name of the Marine 
Biological Station was Mohatta el ahyaa el baharya, but | 
soon learned that when its Director was not within hearin 
distance it was called Mohatia abu dign (Station with a 
beard)—but not because of the peculiarity of the local 
dialect. 

Arabic writing intrigued me. I was used to writing from 
left to right, even from top to bottom in Japanese classes, 
but Arabic’s right to left was a novelty I delighted in learn. 
ing. Arabic writing is like a beautiful design, and indeed it 
is used as such in the decorations of mosques. I'd studied 
the alphabet and started putting some of the artistic com. 
binations together in Cairo, feeling it might give me a head 
start at Ghardaqa. But alas, none of the men I was to work 
with at sea could read or write or appreciate my efforts to 
learn their written language. 

Before Dr. Gohar left, I wrote down all the expressions 
I thought might come in handy; after that I was on my 
own, 

Every day started off with my saying “Good-morning” in 
Arabic to every person I met: my house-boy, the cook, the 
sailors, and whoever else might be around. This unlady- 
like expression, which sounds like clearing your throat, gave 
me much practice with the guttural ‘H’ of the . Arabic 
language. 

As time went on, I found it was easy to get along with 
the natives. They come from a mixture of backgrounds: 
fishermen and farmers from the Nile Valley, Negroes from 
the Sudan, Arabs from the desert. They were all kind to 
me. The fishermen particularly were very helpful—patiently 
trying to follow my broken Arabic instructions, teaching me’ 
the new words I groped for, repeating them with emphasis 
so that I could get the proper pronunciation, in a tactful and 
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casual way that never sounded as though they were correct- 
ing me. 

My house-boy, Shehat, and the cook, Mohammed, treated 
me like a pampered daughter. I was free to devote all my 
time to my work with fish as they did everything else for me. 
Shehat once scolded me when he caught me rinsing out a 
pair of my socks. “In the name of Allah, what are you doing? 
You may know about the fish in the sea, but what do you 
know of washing socks? See the dirt you have left on their 
bottoms! I always wash them so clean. Isn’t my way good 
enough for you? Allah knows I try my best to please 
you...” or words to that effect. On and on he went as 
though I had wounded him deeply. 

Shehat made sure I realised he was doing a good job of 
taking care of my cottage. When he cleaned my room he 
also killed the flies. When there were many, he neatly piled 
the corpses in a conspicuous place and left them there until 
he was sure I had seen them. I wasn’t keen on this gesture. 
For one thing, it sometimes attracted other and worse insects. 
But I pretended not to notice the neat piles and neither com- 
plimented Shehat as he was expecting nor reprimanded 
him as I sometimes wanted to do, It didn’t happen too often. 
The region of Ghardaga, even in summer, is kept surprisingly 
comfortable by frequent breezes that also keep the flies from 
being too numerous. 

One exceptionally hot and breezeless day, however, I was 
trying to work in my lab. dissecting and preserving a fresh 
catch of fish.. The flies were thick about us, some even had 
the nerve to ride the blade of my scalpel as I cut into the 
abdomens of my specimens to examine their viscera. I could 
picture Shehat back at the cottage engaged in one of his 
favourite occupations. 

I decided to make my own collection of dead flies—not 
quite a fair one, J must admit. Some I swatted, but others 
I picked out of a pan of formalin where a half-preserved fish 
had lured them to their death. At the end of the afternoon 
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I went home to take a shower and brought my fly collection 
with me. Shehat’s catch for the day was in its usual place, | 
put my pile carefully next to his, Mine had more flies in it, 
That evening after supper when [ returned to my room, both 
piles had been removed. Shehat stopped by later to say his 
usual good-night. This time, however, he ceremoniously 
made a low bow with his hand over his heart and said with 
a serious expression: “Allah knows the doctora is a better fly. 
catcher than Shehat.” Then he looked up slyly and we both 
laughed, After that he no longer left his insect catches 
around for me to appraise. 


When Shehat came along on fishing trips, he insisted on 
acting like a valet, rushing over with a dry towel as soon as 
I came out of the water. He watched me like an anxious 
mother hen when I made a deep dive or sharks were around, 
He wailed and wiped his dry eyes the day I left. He knew 
little about the sea. Shehat never came on our long boat 
trips, as he got sea-sick, but these trips were Mohammed’s 
greatest pleasure. 

The Station had only sailboats, To reach the outer reefs 
took a good two hours’ sail over the beautiful sea. No matter 
how rough the sailing, Mohammed always served a hot cup 
of gahwa on the way, On long trips he could whip up a 
full-course meal in the tiny hull space below the deck, 
Mohammed was an expert sailor on his own, but he was 
officially the cook on these trips, and when he wasn’t at his 
job, he either sat and smoked his home-made hubble-bubble 
pipe (with a built-in beer-can to hold the water) or mended 
his own nets, brought along to pass the time. But he was a 
valuable man. He could prepare fish of all kinds in every 
conceivable manner. He knew how to serve mermaids, octopi, 
sea turtles, the giant clam, and everything else edible that we 
brought out of the sea for him. He knew how to make 
European as well as Egyptian dishes, and with a little train- 
ing, learned something of Japanese cookery when my step- 
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father sent me a package with the essential seasonings. The 
only dish he had difficulty with was raw fish, When he had 
the slices placed on the plate and ready to serve as I’d in- 
structed him, he’d still ask me to come to the kitchen first 
and check to see if he hadn’t forgotten to do something more 
with the fish. 

During one of Dr, Gohar’s stays at the Station, I told 
Mohammed to prepare a Japanese-style meal. For the occa- 
sion I gave Mohammed my new sets of ivory chopsticks that 
I had had especially made in Cairo, with tiny fish carved on 
the handle ends. But when Dr. Gohar and I sat down to the 
table, the chopsticks had not been set out, When Mohammed 
came in bearing the tray with the first course, I made a 
motion to him inquiring about the chopsticks. He smiled 
at me with that you-didn’t-think-I’d-forget look on his face 
and lifted the cover off the plate on his tray in which sat the 
first course—the chopsticks. 


Mohammed, Shehat, and the other men who worked at 
the Station lived near-by with their families. Their children 
were always out playing and screamed with laughter when I 
spoke my broken Arabic to them, They were the surest sub- 
jects on which to test my Arabic. They were never so polite 
as to pretend to understand me if they didn’t. 

The first few weeks I seldom saw the women, and when 
I did, they were heavily veiled and looked mysterious. But as 
time went on, they became used to the idea of an American 
woman who wore a bathing-suit and went fishing with their 
men, and instead of turning away they started answering 
my greetings. In the privacy of their homes, they liked to 
have their pictures taken, which I did for them several times. 
When I visited them, they let down their veils and were as 

_chummy and nice as women anywhere. They liked to shower 
me with their perfumes, and for days afterwards you could 
smell I’d been visiting. 
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An ichthyologist in a strange land has everything in his 
favour. There is a natural urge in all peoples to help out a 
stranger—whether it springs from a sincere desire to help, an 
impulse to show off, or merely curiosity to get one’s nose in 
closer. And when you're a stranger who’s come to hunt and 
study fishes—whether you stop for a day on a remote South 
Sea island (where you don’t know a word of the local tongue) 
or come for a year to the end of the desert (where you 
gradually learn to stumble through sentences) you will be 
surprised at the eagerness of the local Izaak Waltons to help 
you get the fish you want most. 

You may not receive a warm response if you ask a rich 
friend to help you obtain money, but ask a strange fisher. 
man to help you find a specific fish (the harder and rarer 
the better) and you will immediately get his interest and 
eventually his whole-hearted help. You don’t have to know 
his language; just draw a picture of the fish, gesticulate for 
his help, and let him lead the way. In doing so you have 
told him three important things: you have not come just to 
stare at him and his people, you have a specific interest in 
common with his; you respect his judgment and recognise 
his superior knowledge of local conditions (and a native 
fisherman knows more about his water than the most highly 
trained ichthyologist); and you trust him. 

Sharing the fun of fishing turns strangers into friends in 
a few hours. Whether you sit with native fishermen in their 
boat and fish with nets and lines or dive under the sea with 
them—they will lead you to the haunts of the specimens you 
desire and you could not find yourself in safe and more 
enjoyable company. 
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“Ou, to be like a pipefish!” might well be the 
exclamation of a pregnant woman with an unsympathetic 
husband. 

Pipefish, those stick-like elongated relatives of the sea 
horse, form with the latter a small group of animals which 
have a unique distinction among all living creatures. It’s the 
male who has the babies. 

I had my first chance to study ‘pregnant’ male pipefish 
after trawling over beds of sea grass in a shallow, sandy- 
bottom area of the Red Sea just north of the Marine 
Biological Station. We started early in the morning. The 
sun wasn’t yet high enough to be warming but the wind was 
—high enough, that is, to be chilling as our smal] sailboat 
zigzagged through the choppy sea and sprays of water hit 
us, evaporating quickly in the wind and leaving the flesh 
salty and cold. Shivering under a heavy sweater and slacks, 
I recalled the comments of friends when they heard I was 
going to the Red Sea. “The heat there is awful—unbear- 
able! A whole year? You'll be sorry!” My only regret, I 
should like to tell these people, is that I didn’t bring warmer 
clothes with me. Those early mornings, and evenings after 
the sun went down, except for the few midsummer months, 
were far from warm. 

Soliman the Sailor, to distinguish him from four other 
Solimans who worked at the Station, was the brother of our 
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cook, Mohammed. Soliman was a good sailor, to be sure. On 
a calm day he might hold the rudder-stick with his foot and 
play on his lead pipe, squinting in the strong reflected sun. 
light until his small grey eyes almost disappeared behind the 
high cheek-bones of his finely-chiselled Arab face. But on 
these January mornings when we first trawled, he controlled 
the rudder-stick with a strong arm and called out directions 
for changing the high white sail to the other two men who 
were with us. 

It took skilful manceuvring to tack into the wind while 
avoiding the numerous jagged reefs that cluttered our path 
to the sea-grass beds. The sail had to be turned a number 
of times before we got there. It was a fast, hectic operation 
each time the sail was turned. I would duck low in the 
place they indicated for me as the two_sailors rushed around 
on their bare feet over the slippery wet deck, untying ropes 
and swinging the sail—the boat tipped way over at an angle 
where I could see in detail the beautiful but menacing reef 
each time we turned. How, during this mad rush, the men 
missed knocking off their bulky turbans, or tripping over the 
long clumsy skirts of their galabias, was beyond me. 

Even when we reached the trawling area, their job was far 
from easy. In order to bring up delicate specimens—such as 
the translucent pink razorfish that looks like a blade of grass 
and always swims standing on its head—alive or at least in 
good condition for preserving, the trawl had to be dragged 
behind the boat at a slow, steady speed, and pulled up after a 
limit of ten minutes. The large heavy trawlnet had to be 
carefully lifted on to the boat and emptied into a tub of sea 
water, where keen eyes and cautious, quick fingers sorted the 
specimens from the débris of the grass beds that constituted 
the bulk of the catch. The grass often contained sharp- 
clawed crabs, prickly sea urchins with brittle spines that 
break off after sliding under your skin, small pufferfish with 
strong beak-like dentures that snap on to careless fingers, 
several varieties of well-camouflaged fishes with sharp 
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poisonous spines, and various kinds of invertebrates whose 
jelly-like and slimy bodies were stinging to the touch. And 
a novice could easily get his fingers harmlessly but uncomfort- 
ably entangled with writhing octopus legs or, worse still, the 
adhesive threads extruded from the sea cucumber, or ‘penis 
of the sea’ as the Arab seamen call this animal because of 
superficial resemblances such as its shape, its habit of 
becoming turgid when handled, and the manner in which 
it often shoots out a clear stream of water and, on rarer 
occasions, a milky substance. 

In an hour’s trawling we could get as many as thirty 
different kinds of fish from the grass beds. Filefishes were 
among the most common, fortunately for me, because 1 
wanted to collect a large series to prove some difference 
between the males and females that could not be shown from 
just a few specimens. A very rare fish, Solenostomus, mean- 
ing ‘the pipe-mouthed’ (I know of no common name for it), it 
seldom seen alive by man. But we caught several in our trawl 
and brought them back to the lab., where we could observe 
them in the aquarium. Some were almost all white, some 
almost all black, and some pinkish with black spots—depend- 
ing on the colour of the weeds in which they were caught. 
And they moved little more than the plants they resembled. 

The pipefish and sea horses were for me the most amusing 
specimens in our trawl catches. Back in the aquarium they 
could be watched closely. They looked so unfishlike, They 
seldom swam about, but when they did it was in slow motion; 
they moved like phantoms, for the tiny fins that propelled 
them by rapid twirling were practically invisible. Usually 
they clung to plants by curling their prehensile tails around 
stems, their bodies held upright. The sea horses had their 
heads pulled in like shy maidens; the pipefish, without such 
a ‘neck’ joint development, held their long heads in line with 
their bodies, snouts high in the water as if snubbing all 
creatures around them. Once I saw this appearance of a pipe- 
fish brought down a peg or two. A demure sea horse with 
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its head bowed gracefully swam slowly by the stuckup head 
of a motionless pipefish who looked for all the world like 


PREGNANT 
Mate PIrerish 





another branch of the plant to which he'd 
attached himself. The sea horse, decidin 
that this protruding proboscis would make 
a convenient holdfast, gently wrapped. his 
tail around it. The two fish, linked together 
in this pose, seemed like the circus ele. 
phants of the marine world. 

The ‘lips’ around the small mouth at the 
end of the elongated snout of some sea 
horses and pipefish turn out as if in a pout 
—so apropos an expression of the males 
during the gestation period when their 
bellies are swollen with developing 
embryos! Such an incongruity in this 
Man’s World! The females, having de- 
posited their eggs in the males long before 
(the male fertilises the eggs after they are 
in his body), are free of maternal duties, 
The male is left with the responsibility of 
bringing the babies into the world. Inever 
happened to witness the birth process, but 
some writers who have, report that male 
sea horses actually appear to have ‘labour 
pains’. : 

At low tide some of the coral reefs off- 
shore were almost exposed. You could walk 
across them in water no higher than your 
knees. On calm days the sea was like a 
sheet of glass and you could look down into 
the colourful busy world of those marine 
fairylands. 

On such days I went out with just one 
or two sailors in a dugout canoe, on 
which a small sail could be rigged if a 
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breeze came up. We could paddle quickly and directly to 
the reef we wanted to explore. The canoe slipped over the 
shallowest reefs along the way. Only on rare occasions did 
we have to get out and wade across a reef and pull the canoe 
behind us. 

The corals that compose these reefs were as sharp as they 
were beautiful. The men wore old shoes on these excursions. 
I had a pair of old sneakers but still had to watch my step, 
for the toxic spines of purple sea urchins could penetrate 
right through the canvas uppers. 

Although miles of reefs were around us, we often spent the 
whole morning in a small area of a few square yards just 
poking about, picking up small chunks of reef, shaking out 
small fishes, crabs, marine worms, octopi, shellfish and sea 
slugs, and examining the coral surfaces for egg deposits left 
by the hundreds of kinds of creatures whose young emerge 
from coralline crevices. Then, back in the lab. with our collec- 
tion of living reef treasures, a whole afternoon would fly by. 
Hours went in studying just one tiny cluster of white beads, 
each half the size of a lemon pip, in which squid embryos 
bounced up and down from the pulsations of their miniature 
jet-propulsion systems—the opening and closing of the 
exhaust outlets clearly visible through the microscope. 

The sea slugs we picked off the corals obligingly laid their 
eggs in the lab., often against the side wall of a glass 
aquarium. I could sit with a magnifying-glass and watch the 
details as the slow spiralling creatures left a band of eggs. The 
egg bands of some species were in the form of a tightly coiled 
watch-spring. But the precision machine that constructed this 
band was a lowly animal that usually crawls about willy-nilly 
as if it never had much of an idea where it was going. 

These shell-less relatives of snails, which vary from the size 
of a small fingernail to the giant ‘glamour girl’ slug of the 
Red Sea, Bedia, whose unfurled crimson skirt may measure 
a foot across, are more correctly called nudibranchs. This 
name refers to their ‘naked gills’ which, when the animal is 
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undisturbed, protrude from the back like a ring of fragile 
waving feathers, stirring the water and absorbing precious 
oxygen. On the head end of these nudibranchs you can 
usually see two tentacles, or feelers, which move about in all 
directions as their owner slithers over the corals and stones, 
but which are quickly withdrawn when the creature is 
disturbed and comes to an abrupt halt. I much prefer the 
name ‘nudibranch’ to ‘sea slug’ for these animals. The word 
‘slug’ suggests a small, dull grey animal crawling among 
rotting débris. Nudibranchs are among the most gorgeous 
and exquisitely coloured creatures that live on the reefs, 
Small wonder the Emperor of Japan collects them as a hobby. 
From an zsthetic point of view there is no comparison 
between Red Sea nudibranchs and true slugs, which incident- 
ally lack the exposed gill structure of the former. 

From above, you usually see only the mantle of a nudi- 
branch, which often resembles a skirt with ruffles around the 
edge. It is smooth and jelly-like and undulates in the water 
to propel the animal on the rare occasions when it swims, 
Near the front end of the mantle are the feelers, and towards 
the rear the waving gills like plumes on a lady’s hat. We 
collected a dozen diffcrent nudibranchs. A painter, using his 
most brilliant colours and composing the most exquisite 
designs with them, would have difficulty rivalling the mantles 
of these nudibranchs. One had a design of anastomosing 
stripes of gold alternating with peacock-blue and its gills and 
feelers were golden. Another had a delicate yellow net design 
down the centre of a chalk-white mantle with a rich purple 
band edging the ruffle and fine purple rings around its 
feelers. Another had a ruffle of black and pale emerald. 
And you already know the spectacular Bedia. 

Under the mantle is a firm muscular structure called the 
‘foot’. Like the foot of a snail, it is the locomotor organ of 
the animal when it crawls over the substratum. When a nudi- 
branch crawls up the side of a glass aquarium, you can study 
the under-side of the mantle and the foot structure. On one 
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side of the foot is a small opening from which you can see 
the egg mass extruded, if you are lucky enough to catch this 
process, It is then especially that you are apt to refer to this 
gaudily painted, delicate creature you are watching as a ‘she’. 
But it is from this position that you can most readily observe 
another structure that occasionally extends from under the 
mantle—a large penis which betrays the hermaphroditic 
nature of this strange, otherwise feminine creature of the sea. 


There is a funny way of making a big collection of big reef 
fishes. A casual onlooker might have thought we were play- 
ing some child’s game when the fisherman and J, led by 
Soliman the Sailor, suddenly burst into a wild dance over 
the reef, shouting, splashing, throwing rocks, and hitting 
sticks in the water. But the seemingly helter-skelter frenzied 
action is the climax of a careful plan of attack and each of 
us has a specific part in a pattern of movement that con- 
stitutes one of the most effective fishing methods of Arab reef 
fishermen. 

It begins by stalking the prey—quietly, cautiously, from a 
distance. Our sailboat approaches a large reef and the sailors 
look it over until they spot a shallow area where ripples stir 
the surface of an otherwise still sea. Here the tips of tails of 
many large fishes—bending down, chewing, and breaking 
into the coral to feed on the tiny crabs, worms, and other 
delicacies living inside—break the surface of the water, These 
fishes usually swim along the outer edge of the reef in the 
protection of deep water, where they are hard to catch in 
groups and have to be hooked or speared individually. But 
when they come up on to the shallow reef to feed this way— 
we have a chance for a truly big catch. 

And so we slowly lower the anchor of our boat a good 
distance away. There must be no splash or strong vibration 
made in the water. Our canoe, with the long nets and other 
equipment ready in it, is untied from the sailboat and we get 
in and paddle slowly, softly, mostly gliding until we reach 
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the edge of the reef. Here we slip into the water and move 
noiselessly, spreading a long double net of two mesh sizes 
along the edge of the reef. The width of the net is about 
three feet between the sinkers and the floats—more than the 
depth of the water at this point. The net’s length of some 
sixty feet is unfolded completely until it forms a semicircle 
around the feeding fishes. The fishes, however, are already 
aware that something is going on and few tail tips are break- 
ing the surface now. 

This is the moment for the big scare that will send them in 
the right direction. Three or four of us have by now worked 
our way around to the other side of the group of tensing fish 
and the commotion starts, The two men holding the ends of 
the net run towards each other. The rest of us come in, closing 
the circle, and the long silence is suddenly broken by our noisy 
splashing and shouting. The excited and frightened mass of 
fish rush about, most of them heading directly for the deep 
water at the edge of the reef, where they become entangled 
between the two layers of our net. A small number try to 
escape in our direction—and indeed a few get through our 
line, slapping our legs with their strong bodies as they slip 
past us, And although we must try to keep our legs in their 
way and make enough disturbance so they will turn around 
and go towards the net, we must also be careful to avoid the 
tails of the large surgeon fish whose sharp ‘knives’ are now 
extended to gash the enemy who gets in the way of their 
escape. 

When the excitement is over it is rewarding to examine the 
net. Sometimes it has caught over a hundred food fishes— 
mostly large parrot fish, rabbit fish, and surgeon fish, but with 
a variety of other large reef fishes that were also feeding 
among these schools—snappers, grunts, pufferfish, triggerfish, 
boxfish, perhaps even a sting ray. By weight, this was the 
most successful way to catch reef fishes. 


Unlike the Arab fishermen, however, the bulk of my col- 
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lection was not as important as the variety of species and a 
two-ounce fish might be more valuable to me than a twenty- 
pound one. I was interested in obtaining as many types of 
Red Sea fishes as possible and in trying to find new kinds 
never reported from this sea before. The standard method 
of poisoning used by ichthyologists was still the most 
effective for this purpose. 

There aren’t many good places with tide-pool formations 
along the Red Sea coast in the areas J investigated. And the 
difference between high and low tides is not as marked there 
as in most sea coasts of the world. Several times we tried 
poisoning some open reefs, with excellent results. In one spot 
on the island of Shadwan we obtained ninety-eight different 
species of fishes—among them many of the rarest kinds 
known from the Red Sea, and several never found in this sea 
before. But we had to use great quantities of my limited 
supply of the rotenone poison. 

The tide pools we poisoned took very small amounts of 
rotenone to capture all the piscine gems they harboured. The 
natives were intrigued with this method that they had never 
seen used before. 

Because we could drive along the coast to reach the tide 
pools, instead of going to our. fishing-grounds by boat, weak- 
stomached Shehat always came along. He loved this method 
of fishing where he could merely stoop over in ankle-deep 
water and with two fingers gingerly pick up a floating dead 
fish by its tail. In the time one of the other men gathered 
dozens of fish, Shehat would prance his way over the reefs to 
bring me his single specimen and ask if it was a new species, 

The centres of these pools were often quite deep. I wore 
sneakers, my bathing-suit, and used my face mask to search 
the bottom and deep crevices where the grogged fish some- 
times lodged themselves. The men, too, wearing their knee- 
length shorts, waded into the deeper water to retrieve the 
fish—all except Shehat, that is. He meandered around the 
rim of the tide pool where the water was shallowest, holding 
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the skirt hem of his neat purple galabia between his teeth 
bending over and giggling with delight and surprise at all 
the creatures of the tide-pool world that came flounderin, 
out of their hiding-places as the rotenone did its job, He 
wouldn’t touch anything he didn’t recognise as a fish, but 
he came to realise that some very unfishlike objects were 
classified as fish and was always hoping to find some new 
kind. He would keep calling the other men over whenever 
he spotted something he thought was unusual. 

“Come here quickly. See what I’ve found—a creature 
Allah himself may not know about! Take it immediately 
to the doctora and be sure to tell her I discovered it.” 

“Landsman, stop bothering us and pick it up yourself, 
That’s only a common sea worm,” a fisherman might tell him. 
They finally sent him off screaming by dropping crabs in the 
folds of his galabia skirt and tossing at him serpentine star- 
fish with long wriggling arms. 

Once when we started collecting in a tide pool, Shehat dis. 
appeared for a short time, and when he reappeared he was 
walking proudly with his head high and wearing a bathing. 
suit. It was one of those old-fashioned, one-piece men’s suits 
covering most of the chest and with a low waistline and short 
skirt—the kind that went out of style forty years ago. I don’t 
know where he got it, but it had evidently first belonged to 
a man twice the width of lean Shehat, The sight stopped us 
from our work and we all gaped at him, hardly able to believe 
our eyes, Soliman murmured something in Arabic I didn’t 
understand, but it had the tone of “Get a load o’ that, will 
yal” As all eyes followed him, Shehat headed for the open 
sea. He was less confident now as he glanced from the corner 
of his eye to see our reactions, Then the men started on him. 

“Shehat, where are you going in that outfit? You can't 
swim!” 

“Tf you go into the water you'll attract every shark in the 


sea. But don’t worry, when they get a good look at you they'll 
all run away!” 


Fishing in the Red Sea 163 


"Did you send to Cairo for that sea-suit? Surely such 
elegant outfits can’t be bought at Qena.” 

“Be sure to change your clothes before you say your prayers 
or Allah won't recognise you as a Muslim.” 

Comments like these, along with much cruder ones, were 
hurled at Shehat, who suddenly became as shy as a girl 
caught in her slip. He ran back to our truck parked in the 
desert, his arms crossed over his chest'and hands clinging to 
his shoulders, and we never saw him in a bathing-suit again, 

Gomah was the cleverest of the sailors; he was also a clown. 
He had a lisp. The absence of his upper front teeth formed 
an opening from which he often sprayed the other sailors’ 
faces, accidentally or otherwise, when he talked excitedly. 
He was husky and strong, but quite short. Abdullah, the 
gigantic Sudanese who was Dr. Gohar’s chauffeur, loved to 
put an arm around Gomah and hug the short fellow’s head 
against his ribs until Gomah’s turban cocked to one side— 
then Gomah would stagger away, pretending to be crushed 
to dizziness. 

Gomah made a funny little figure even when he wasn’t 
trying. He and the Station’s carpenter lived in adjacent 
houses. At the work-day’s end they usually walked home 
together, holding hands and swinging their arms, their long 
shadows exaggerating this movement. They looked to me 
like a pair of young school-girls in this walking habit which 
is common among Arab men and no reflection on their 
masculinity, Gomah and the carpenter would chatter to each 
other simultaneously, recounting the highlights and their 
complaints of the day, neither listening to the other, but 
both getting things off their chests to a good friend—things 
that would be of no significance by the next day, anyhow. 

Gomah would not be outdone by an American girl doing 
back flips off a boat. One late afternoon, after regular hours, 
I heard some laughter from the end of the pier and looked 
out of my lab. window. Several men were standing on the 
pier, a little boy was holding Gomah’s turban and galabia, 
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and Gomah was repeatedly throwing himself backward off 
the pier, landing on his bald head, his stumpy, wide-spread, 
bent-kneed legs slapping the water in a resounding splash, 
But he did not give up. After numerous attempts, he finally 
redonned his turban triumphantly and slipped his galabia 
over his reddened skin. But he had mastered the back fi: 
so that he hit the water feet first, even if the rest of his form 
was a bit unorthodox. 

Gomah and Atiyah were my ‘spear-fishermen’ at the Red 
Sea. They tried their best, but could hardly compare with 
the spear-fishermen of the South Pacific. Gomah outdid him. 
self if he dived down fifteen feet. And how Atiyah managed 
to spear the many fine fish he did I never knew. He couldn’t 
count the fingers held up to him at two arms’ length. He 
had a reputation as a spear-fisherman, and indeed his aim 
was accurate. But he couldn’t spear a specific fish I might 
spot and want very much. He simply couldn’t see what I 
was pointing at. However, he had developed some remark. 
able system for spearing a blurred moving object in the water, 
and he caught some excellent specimens that way. It was 
claimed that he could dive to seventy feet—but he never 
gave me a demonstration. As far as I could surmise, neither 
he nor Gomah especially liked getting their heads under 
water. They preferred to spear fish by walking along the 
edge of the reef, in water not above their armpits, holding a 
long, all-metal spear in one hand and looking through a glass- 
bottomed box directed with the other. 

It was strange, but among all the Red Sea fishermen I met, 
I never saw or heard of one who used even the most primi- 
tive type of underwater goggles—a device tropical Pacific 
fishermen consider essential these days. Pacific divers may 
dive without clothes, without weapons of any kind except 
their hands and teeth, but they always have goggles. 

After much coaxing, I finally got Gomah to try a face 
mask. At first he complained, something to the effect that 
it’s a wonderful gadget, but the water leaks in and the glass 
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gets cloudy, and if it were possible to spear fish under water 
with one’s eyes closed he wouldn’t mind wearing the mask 
at all, But then he learned to adjust the mask properly and 
breathe in through his nose a little to make a vacuum, and 
the mask stopped leaking. However, I think I sold him the 
idea when I explained that the glass of the mask would not 
get foggy if a thin layer of saliva was smeared on it. Gomah 
could do this quickly. With his mouth and teeth clenched, 
he needed only to lift his upper lip slightly and a copious 
amount of the required liquid would hit the glass of the 
mask held at arm’s length. 

The mask opened a new world of sight to Gomah—as it 
had once done for me and so many other enthusiasts of the 
sport of underwater goggling. It’s one thing to look down 
at the reefs through a glass-bottomed box or boat—another 
to be under the sea yourself, swimming freely among the 
reefs and seeing clearly in every direction. Gomah knew the 
sea well, but this method of looking at it was a new experience 
for him. 


Going underwater goggling in the Red Sea presents a 
remarkably abrupt change in scenery. I recall particularly 
a place some thirty miles south of Ghardaqa called Sharks’ 
Bay where this change impressed me the most. At one 
moment I stood on the hot sands of the barren desert; the 
next moment I found myself in one of the most beautiful 
places I have ever seen—a refreshingly cool place, a sub- 
marine coral garden of brilliant colours and teeming with 
life. 

In Sharks’ Bay the desert terrain drops suddenly beneath 
the sea and is transformed into a short fringing reef. My 
first look at this unusually gorgeous reef is still a vivid picture 
in my mind. The edge of the first shelf of the reef dropped 
down at a sharp angle to a ledge about twenty feet wide some 
twenty-five feet below me. This ledge in turn sloped off into 
a deep, richly blue water, towards a bottom I could not see, 
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Almost every spot on the reef was overgrown with corals of 
the most graceful, delicate, and unusual forms. Some prew 
like clusters of pink and lavender flowers, others were round 
and solid with winding channels on their surfaces, makin 
them look like the denuded, convoluted brains of mammals— 
small ones like the brains of marmosets, monstrous ones that 
seemed to come from the heads of Goliaths. Some of the 
corals grew like branches of a tree or antlers of a deer, some 
had straight surfaces like tabletops standing on a single 
centre leg. One type of coral sat in little sandy patches on 
the ledge below looking exactly like the heads of yellow 
mushrooms. There were corals that grew in the form of large 
branched fans—one of these varieties I had to be careful not 
to touch, for I knew only too well the effects of its poisonous 
sting. Some of the ‘soft’ corals were in the shapes of cups, 
goblets, and heads of Jettuce, 

Sprinkled among these variegated corals were numerous 
other invertebrate creatures, looking, as the corals did, like 
plants growing in a garden instead of the animals they 
actually are. Of these I saw vermilion sponges, sticking out 
of the corals like pointing fingers that had just been dipped 
into a can of the most brilliant red paint; the familiar sea 
anemones with clustered pastel tentacles harbouring striped 
clown fish; purple-plumed heads of ‘disappearing’ worms 
that can recoil in a flash into the tube that hides the 
true, worm-like body of this otherwise lovely creature; 
nudibranchs crawling slowly and crabs crawling quickly. 

And you could see a thousand fishes at a glance. There 
were dozens of varieties of small fishes, glittering sea gems 
that lived in close association with the corals: a school of 
hundreds of little emeralds, another of rubies, and another 
like a band of escaped convicts with black-and-white stripes 
on their bodies and pelvic fins edged in sapphire. These three 
types of damsel fishes all headed into branched corals when 
I approached them. Here they could be captured by merely 
breaking off a branch of the coral and shaking it over a small- 
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meshed net. But tiny topaz and opal blennies crept into 
deeper crevices where enemies could not reach them. 

The heads of larger fishes peered out from alcoves in the 
reef: yellow-and-brown-speckled sea basses, coppery squirrel 
fish, black and green moray eels. Schools of whiskered, 
yellow-and-pink goatfishes went by on the ledge below, their 
delicate chin barbels feeling in the sand. Surgeon, butterfly, 
balloon, and boxfishes swam all about me. Big green parrot 
fish, keeping a good distance away, went by, eyeing me 
suspiciously while stopping periodically to chew off chunks 
of coral with their strong ‘beaks’ that made an audible 
crunching sound. 

Away from the reef a large school of silvery herring-like 
fish passed by with their protractile mouths held wide open 
as if they’d all just yawned and their jaws had locked in that 
position. Delicious food fishes such as big snappers, lethrinid 
scavenger fish, and fast-swimming jackfish tempted the spear. 
And from the deep blue depths an occasional shark came 
swimming by with little regard for me. 

Only the spear I held gave me any trouble. I had none of 
my own and was using the Station’s spears—the kind Atiyah 
handled so well. But the all-metal spears used by Red Sea 
fishermen are not practical for underwater spear-fshing. 
They are too heavy and feel like an anchor after you swim 
with one for a few minutes. Their only advantage is that if 
the fish you’re after is down deep, you can dive towards it 
with little exertion. 

As I swam along Sharks’ Bay reef with one of these metal 
spears, struggling to keep near the surface where I could 
take an occasional breath while looking over the seascape, | 
spotted a large flat fish lying in the sand on the ledge below. 
It was one of those easy targets. It didn’t move even as I let 
the spear drag me down towards what I hoped was one of 
the poisonous sting rays I was particularly seeking. But just 
as I was about to thrust the spear in the fish’s back, I recog- 
nised the species. It was a ray all right—an electric ray! My 
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spear would have been a fine conductor if the fish and I had 
connected, 

Gomah was swimming behind me, unconcerned by my 
near electrocution. I guess he figured that I knew what ] 
was doing. The electric organs of this ray are located on 
only certain parts of its back, and with careful aim I could 
have avoided these areas. And if I missed, the shock of an 
electric ray isn’t enongh to kill a human being. Like most 
dangerous sea creatures, its harmfulness to man is usually 
exaggerated and misinformation often leads the person un- 
familiar with sea creatures to form an unfair opinion of it, 
A diver can swim among most ‘dangerous’ fishes, even tickle 
the belly of many a shark without being bitten, but un- 
fortunately it is always the exceptional case that makes the 
news. 

It is as if Neptune came on land and visited one of our 
cities and then returned to his home and told the sea folks: 
“What dangers face you in the cities of land folks! Every- 
one must cross dozens of streets a day and down each street 
race hundreds of cars which can run over you and crush you 
to death. And many dogs are walked along these streets, 
vicious animals that can tear you apart with their sharp teeth, 
and sometimes these dogs foam at the mouth, and then the 
slightest bite causes a most horrible death.” 

Yes, it’s true there are dangers. But let’s not exaggerate 
them. Instead, let’s define the limits of such dangers—even 
if it doesn’t make the most spectacular account of one’s 
experiences, 


I learned that there are relatively few poisonous fishes 
in the Red Sea. Some thirty different kinds fall into the 
venomous category. Most of these are scorpion fishes and 
sting rays, known to cause serious cases of poisoning—but I 
couldn’t find one report of a death from them in the Red Sea 
area, Several species of siganid, or rabbit fish, and a plotosid 
fish resembling a catfish have mildly venomous spines. 
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Among the poisonous-to-eat variety, only the pufferfishes 
seem to be of real danger to man, and all of these are very 
easy to recognise. Dr. Halstead’s reports from his laboratory 
in California indicated that all the other fish samples I sent 
him which I suspected might be poisonous were harmless. 

Aside from fish, there are a number of other poisonous 
animals in the Red Sea. Many of these give stinging wounds, 
but again none are potent enough to endanger life. I was 
more afraid of finding a scorpion in my cottage than of meet- 
ing any of the poisonous creatures in the sea at my door. 

There is an interesting case of turtle-poisoning in these 
waters that I had not heard before. It seems to be a definite 
case where an animal becomes poisonous from the type of 
food it eats—a factor suspected in some poisonous fishes, but 
not yet proven. This species of marine turtle is popular as 
native food. It is large and meaty, sometimes one may weigh 
half a ton. Its food consists of fishes, sponges, soft corals, 
but it is particularly fond of a certain jellyfish, a stinging 
animal with poison cells abundant at certain seasons. Turtles 
feeding on these jellyfish become poisonous to eat. 

However, if a turtle is kept on a poison-free diet for several 
days, it becomes edible. The local fishermen know this and 
use this curing method when a turtle is captured alive. But 
if the turtle dies before such treatment is possible, they cut 
open the animal and taste the blood from the heart, IE this 
irritates the tongue the turtle is discarded. If the blood is 
non-irritating the flesh is said to be fit for eating. 

Tt is usually the sea snake that is considered the most 
dangerous reptile of tropical marine waters, but none has 
ever been reported from the Red Sea. The many varieties 
of moray eels are occasionally mistaken for sea snakes, and 
indeed morays are as dangerous in the Red Sea as any other— 
but of course they are not poisonous. Careless moments can 
occur when you suddenly catch yourself, just in time, from 
reaching into a moray’s home in a reef hole—just as some- 
times you step off a kerb without looking and a car happens 
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to race by within inches of you. But it is only logical to look 
where you're going and to know the dangers of your environ. 
ment on land or in the sea. Once you are familiar with the 
sea’s dangers and know where to expect them and how to 
avoid them, you can roam with safety and assurance in a 
world of wonder that otherwise you will never really know, 
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FROM EARLY MORNING TILL LATE AT NIGHT 


IT was never lonely. The days were so full of 
things to do, I could never find time for everything. It always 
amused me when a visitor came to see the Marine Station 
and, discovering I was living alone in this remote place, took 
pity on me and suggested various things I might do to kill 
time! 

Once or twice a week I might spend the whole day at sea. 
But usually I had to limit fishing trips to the mornings, for 
there was much work to do in the lab., museum, and library 
in order to make the most of the trips to sea. 

Sorting our collection had to be attended to almost as soon 
as we returned to the lab. Living specimens had to be placed 
in aquaria and arranged in groups that would get along 
together, Then they could be studied at leisure—but some- 
times a fish’s first reactions to its new environment reveal 
strange types of behaviour not seen later when the fish has 
become used to its new home and companions. The first 
encounters of fish in an aquarium are particularly interest- 
ing to watch—a stage where the fish does not quite know 
what to expect of its new comrades. For example, among 
the pufferfish, there was a dull olive one that suddenly 
developed bright golden rings around its eyes, a fleeting 
flash of pigment (was it a warning to the other fish?) that 
he never displayed again; a small puffer that lifted a fold 
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along the middle of its back (instead of blowing. Up its 
stomach), a reaction that reminded me of a frightened cat 
arching its back with hairs standing on end; and there was a 
big round puffer that nonchalantly swam past a tiny damsel 
fish for the first and only time, after which it learned to 
keep out of the way of this pugnacious little attacker who 
chewed off pieces of tail from the largest of puffers that 
crossed its path. 





A, New SPECIES OF FILEFISH FROM THE Rep SEA 


The dead fishes we collected, especially the rare ones, had 
to be studied quickly for their fast-fading colours. Specimens 
not conveniently preserved in the field had to be done as 
soon as possible in the lab. There were dissections to be 
made; anatomical details of new and rare species were 
sketched and described. On occasions the mere sorting of 
our collection would continue late into the night. 

I usually compared my collections with those in the 
Station’s museum. This modest museum, under the constant 
interest of the Director, has accumulated what is probably 
the world’s finest collection of animals and plants found in 
the Red Sea. Dr. Gohar’s speciality is corals, and they con- 
stituted a large part of the exhibits. The magnificently pre- 
pared. specimens of his huge assortment brought ‘Ohs’ and 
‘Ahs’ from his lady visitors, who always wanted to take 4 
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small piece home for a table centre-piece or other decoration, 
and who were always obliged. Also exhibited are the Red 
Sea dugongs, which Dr. Gohar believes are a species unlike 
that found in any other part of the world; the largest sea 
turtle ever found in the Red Sea; mounted shore birds that 
cause visiting ornithologists to gape in awe; numerous 
invertebrates, sea plants, and even a collection of the local 
desert reptiles and mammals. 

Speaking merely from an ichthyological viewpoint, looking 
through this museum was like discovering hidden treasure. 
In the first few days of examining the plectognath collec- 
tion, I found two amazing new species of the rare genera 
Brachaluteres and Paraluteres that have baffled specialists 
trying to trace the relationships between filefish and puffer- 
fish, For here were filefish that blow up, using the same 
mechanism as in pufferfish. These genera had never before 
been known to occur in the Red Sea or even in the Western 
Indian Ocean, and these specimens extended their range 
remarkably. 

A gigantic sting ray, like a big brown pancake with a 
whip from one end, hung on the museum wall waiting to 
be described to science for the first time. There were over 
sixty huge mounted skins of sixteen different species of 
sharks, ten rays, and three skates (including the formidable- 
looking sawfish) and several hundred smaller skins (many 
coloured) of the various reef fishes. The talented artist and 
taxidermist, Moawad Mohsen, had also made numerous 
paintings from life which recorded the colours, behaviour, 
and other characteristics of rare, often unidentified, speci- 
mens collected at the Station. 

_ There was such a wealth of material for me to go over! 
Dr. Gohar, pleased to have an ichthyologist study his fish 
collection for the first time, generously gave me permission 
to do whatever I thought best with it. And so I made a com- 
plete inventory and arranged the specimens in family groups. 
Then Dr. Gohar and I replanned the whole fish exhibit, and 
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with the help of Mr, Mohsen and his assistants, we labelled 
everything that could be identified with both English and 
Arabic legends. We made plans to publish, in a series of 
scientific articles, our joint findings and collections of Red 
Sea fishes. 

Some evenings I could hardly get through my dinner fast 
enough to go to the library and compare my day’s catch with 
the specimens described by Ruppell and Klunzinger—the last 
ichthyological collectors in the Red Sea, who had published 
their findings over seventy years ago. Sometimes I would find 
I had just collected dozens of a species so rare that it had pre- 
viously been known and described from only one specimen, 
Or I might find I had a fish that wasn’t in the books at all, 
and I would realise excitedly that it might be a species as yet 
unknown to science. Sometimes, by reviewing a series of my 
specimens, I would find an unknown age, colour, or sex 
variation of a particular species, 

Tracking down the names of these colourful sea gems J 
collected was as exciting as a detective search. Often as the 
night grew late, only the thought of our carly morning sail- 
boat trip to another coral reef, where we might spend hours 
of strenuous diving, could force me to close the books in 
time for a decent night’s sleep. 

And then I would go home to my little cottage and write 
to Ilias about my work—especially about the wonderful 
experiences spear-fishing, for I knew he was very fond of 
swimming but had never tried it this way. I told him about 
the fishes I saw underwater, the poisonous kinds I caught, 
the sharks that didn’t catch me, 

Mail reached me only a few times a month, but when it 
did, I could always count on many pages from Ilias. He 
kept me informed on all the news from home, of the open- 
ing of my parents’ new restaurant and his frequent visits 
there to see them—and how he enjoyed the change from the 
intern’s food at hospitals, My mouth watered as I read his 
descriptions of the dishes my stepfather made for him. But 
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I consoled myself with the fact that never could the sashimi 
of a Japanese restaurant be delivered to the diner with the 
ease and freshness with which it was available to me every 
day at the Red Sea. 

My small family of four had expanded since the days of 
my childhood. When my stepfather became a part of it, he 
strengthened the Japanese background and revived what was 
getting to be a dead language among mama, grandma, uncle, 
and me. A few years before that, however, uncle—perhaps 
overwhelmed by the thought of a blonde among the olive- 
skinned brunettes of our family—had married a peaches-and- 
cream beauty of Hungarian~Rumanian descent. Aunt 
Mary, a fluent trilinguist, was a European spice to the family 
that we all enjoyed. And now the addition of Greek flavour- 
ing was being gradually taken for granted. I thought of 
home often with a fondness and appreciation that comes 
after one has been away for months, yet without the home- 
sick feeling that develops from loneliness. 
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LOOKING INTO EGYPT’S PAST: 
KING TUT AND ME 


My stay in Egypt was not spent completely at 
Ghardaqa. There were a few times when I went to Cairo to 
give some lectures and then shopped for souvenirs in the 
ivory-shops of Khan Khalili as excitedly as a typical female 
on a big sale day at Macy’s. Then there were opportunities 
for short excursions to Suez, the Sinai Peninsula, Qena, 
Luxor—sometimes in connection with my fish studies, some- 
times without ichthyology in mind at all. On one such trip 
I went to a seldom-seen ghost quarry, actually not very far 
from Ghardaqa, a place deep in the mountains. 

A traveller on the Red Sea coast for the first time is usually 
surprised by the mountains there. For some reason most of 
us don’t associate mountains with desert, and yet mountains 
are one of the most characteristic features of the Red Sea 
coast. There are chains and chains of them, stretching over 
a thousand miles from Suez into the Sudan—fantastic, jagged 
peaks making an outline like the electrocardiogram of an 
excited person, 

The first time I saw them was on the way to Ghardaqa 
from Suez. It was on a drive along rough and winding roads 
that went over hot stretches of flat desert, over cool coastal 
trails obliterated at some high tides, and through valleys 
between the mountains themselves which always loomed 
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near-by. Dr, Gohar tore along these roads with veteran skill 
while Abdullah, the ‘chauffeur’, slept in the back of the 
station wagon on my pile of luggage. 

The mountain peaks were silhouetted against blazing rosy 
sunset and the calm surface of the sea reflected a solid red. 
“Perhaps this is why they called it the Red Sea,” Dr. Gohar 
conjectured, although most biologists assume the Sea’s name 
originates from the presence of a tiny red-pigmented micro- 
organism of the plankton life which, at certain seasons under 
the right conditions, proliferates extraordinarily and causes 
what we sometimes call ‘red tide’. 

But at this moment my attention for once was more on 
the mountains than the sea, The strange mixtures of sedi- 
mentary and igneous barren rocky chains, which attracted 
the eye with their multi-variations of yellows, browns, 
oranges, purples, and black, were now fading to a uniform 
grey. The jagged peaks seemed even more fantastic—like an 
illustration from a book of fairy-tales. I half expected to see 
a giant peer from behind one. What was in those vast moun- 
tain ranges? Did anyone live in there? How could you get 
into them? Dr. Gohar answered my queries. 

Except for a few desert patrol guard stations along the 
few remaining usable roads, hardly anyone lives in these 
mountains. Some Bedouins, wandering Arabs, weave their 
way through on camel-back, sometimes taking months to 
cross through the ranges. They know where to find the few 
and far-between oases. The only other mammals you are apt 
to come across are gazelles, ibexes, and rats—and these on 
rare occasions, In one of these ranges there is a Coptic 
monastery, St. Paul’s, supposed to be the oldest in the world. 
“Women visitors aren't allowed,” Dr. Gohar dashed my 
hopes. Recently a group of scientists from the U.S. Navy 
Medical Research Unit, concerned with the problem of 
malarial control, went on an expedition into these moun- 
tains led by a Bedouin. In a puddle, fed by a trickling stream 
in an oasis, they discovered a species of mosquito unknown 
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to science, To make a trip into the mountains requires a good 
guide and at least two desert-equipped cars. 

At one time, however, the mountains were not so desolate, 
In the first few centuries a.D., many thousands of people 
lived in them, in smal] square cities connected by a network 
of roads, most of which lead to Qena on the Nile. In the 
time of Philadelphus, the second Ptolemy (285-247 3.0), a 
port was built at Bernice and a road cut through the moun. 
tains from it to the Nile just south of Qena. A few hundred 
years later the Romans came to exploit the wealth in these 
mountains. They mined gold and quarried granite and built 
many good roads, with a sentry station almost every thirty 
miles, In these mountains they found the only source of 
‘imperial porphyry’—a handsome red-purple rock, flecked 
with white or pink felspar crystals. This rare granite, in- 
accessible today, was brought to Rome and later to Con- 
stantinople, where eight beautiful monolith columns can 
still be seen supporting the corner alcoves of St. Sophia. 

Some weeks after I arrived at Ghardagqa, I had the chance 
to visit one of the most interesting remains of these Roman 
Stations at Mons Claudianus with a party of people from 
the Shell Oil Company. We left Ghardaqa at 6 a.m., got 
stuck in sand-traps on the way, but before noon saw the 
rewarding sights of the ancient ruins. We wandered about 
in the square-walled enclosure of a once active Roman 
Station, the large temple beside it, and the quarry itself with 
remains of colossal columns that had broken and been 
abandoned there, One of these was sixty-five feet long and 
nine feet in diameter—one solid piece. It had been separated 
from the stone beds by the primitive but effective method of 
cutting wedge-holes in the rock and then hammering pieces 
of wood into them. Then water was poured over the wooden 
wedges, so they swelled until they split off the gigantic piece 
of rock, When the columns were ready, thousands of 
Egyptian slaves and Roman outcasts pulled them across the 
hot desert mountains to the Nile. 
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The Red Sea and its reefs and fishes hardly seemed within 
a day’s reach of so remote a place in the mountains. At the 
end of the hot and sticky ride out, the foothills grew smaller 
until they parted and we saw the Red Sea again in the 
distance, with the town of Ghardaqa sprinkled over the flat 
desert in between. 

Ghardaqa, or ‘Hurgada’, its corrupted English name by 
which it is more commonly designated on maps in the 
English language, was once only a little fishing village. The 
word ghardaqa is the Arabic name of a small green desert 
bush that grows in some abundance there, It is thought that 
early fishermen on long trips along this barren coast made 
this their resting-place, referring to it by the name of its 
green landmark. The springs in the near-by mountains 
probably supported the small community that started the 
fishing town of Ghardagqa. 

The discovery of rich oil deposits in the sedimentary rocks 
along the Red Sea coast in recent times has led again to the 
exploitation of natural resources in areas barely touched since 
the days of the Romans. English companies started drilling 
oil-fields, One of these is located at Ghardaga, which grew 
from a simple fishing village to an industrial town where 
hundreds of natives were employed by the Shell Oil Com- 
pany. In the last decade, however, the oil supply here has 
decreased sharply and the proportion of salt water to oil that 
the pumps bring up gets steadily larger. Today, Ghardaga 
is changing to a ghost town. When the oil-field gives out and 
operations cease, the water supply brought to the sizeable 
community by English boats will also cease, and Ghardaqa 
may well shrink to just the little fishing village it was at 
first. 

The history of the Red Sea coast has interesting mysteries. 
Where was Punt, the coastal city to which Queen Hatshepsut 
sent an expedition over 3,000 years ago? On a trip to Luxor 
I looked at the original records of the expedition to Punt on 
the walls of the Temple of Queen Hatshepsut, and I realised 
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something which surprised me. The ancient Keyptians were 
ichthyologists too! 

Piscine records on the tombs and temples are so accurate 
that the exact species of fish portrayed can be determined in 
most instances. A zoologist with no knowledge of Egypto- 
logy could differentiate, from a fragment of wall-carving, the 
voyage to Punt from any voyage on the Nile—merely by 
the fishes depicted under the boat! I recognised a surgeon 
fish and a needlefish that I had collected at the Red Sea just 
a few days before I came to look at these 3,000-year-old 
drawings. 

But as the bed of the ancient Egyptian civilisation was in 
the Nile Valley, it is natural that the fishes used most in their 
art work are of the Nile River. Tapia, a mouth-breeding 
fish often kept in aquaria all over the world, was the most 
commonly depicted fish of the ancient Egyptians and is also 
the most important fish of Egypt today. A highly adaptable 
fish that tolerates brackish water, it has invaded all the 
estuaries and lakes connected to the Nile and has been 
artificially introduced and propagated in bodies of water not 
connected with the Nile. Tilapia is probably the most 
important single source of protein for the Egyptians of the 
past and present. It is found as a prominent figure in the 
jewellery of ancient Egyptians—strung together with sacred 
scarabs in necklaces and bracelets. In hieroglyphics it is the 
biconsonantal sign for YN as in the word INYNT 


IS 


meaning ‘valley’. Tilapia is employed as a decoration in wall- 
carvings of scenes along the Nile, which also show over a 
dozen other types of fishes that can be recognised down to 
the exact species, such as the ‘upside-down catfish’ accurately 
drawn in the pose characteristic of its behaviour. 
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Besides Tilapia, at least five other fishes and the fish 
scale itself are used in hieroglyphs to symbolise bi- and tri- 
consonantal sounds. Thus I frequently saw the Nile puffer- 
fish, mullet, barb, and the ‘elephant fish’, or long-nosed 
mormyrid, scattered throughout the writings. 





Kine Tut 


The ancient Egyptians were also spear-fishermen. Once a 
magazine reporter in Cairo asked me to pose for a picture in 
a Most exact position, spear held high at a precise angle, my 
head stiffly facing straight ahead, and my right foot behind 
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my left foot in a rigid awkward stance. Why this unnatural 
pose? Because that’s the way King Tutankhamen speared 
fish—according to a small golden statue found in his tomb! 
Pictures of King Tut and me were to be set together in the 
next issue of the magazine. The reporter must have con- 
sidered me ungrateful that I declined the honour. 
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THE MARINE STATION’S VISITORS 


One morning our large shark-nets brought up 
three ‘mermaids’. Unfortunately all of them had died, but 
I was able to help with the job of making anatomical dis- 
sections and preparing the skeleton and skins, Dr. Gohar 
filled three quart bottles with their parasitic worms. As 
dugongs are herbivorous, feeding on eel grass on the sea 
bottom, I expected to find a Jong intestine, but even so was 
amazed when 120 feet of ‘rubber hose’ came out of an eight- 
foot female. The actual skin and skeletal preparations were 
done by the Station’s taxidermist. 

Prince Ismail Hassan came for dinner that night. At a 
marine station he was expecting fresh fish, of course. When 
he tasted the delicious steaks that seemed like a mixture of 
veal and pork, he commented politely: “I didn’t know you 
could obtain such fine meat out here.” “Oh yes,” the gentle 
Dr. Gohar answered, “This is from a mermaid we caught to- 
day,” and he continued eating like a serious cannibal. 

In the week that followed, our versatile cook, Mohammed, 
prepared dugong meat in every way imaginable, fried, boiled, 
broiled, baked, and in spaghetti sauce. Three dugongs, over 
half a ton of tasty meat, can go a long way. 

We were munching on the last of the mermaid meat at 
lunch one day when the old Rais, the ‘chief’? among the 
sailors, came rushing to tell us that a giant devilfish had 
been caught alive. 
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We ran out to see it. The prince came in his new polf tops 
and white umbrella, and I got my camera ready as the sailors 
hoisted the manta from the sea. When it fell free into the 
pool, it splashed around ferociously. Its giant ‘wings’, with a 
spread of over ten feet, pounded down on the water surface, 
churning up the mud and gravel till the whole pool became 
opaque. After a while it calmed down and swam about like a 
graceful giant black bat. It became the main attraction of 
all the fishes on display and was like a pet. It soon learned 
the limits of its relatively small enclosure and swam about in 
regular patterns, banking the turns like a great trans-oceanic 
air-liner. It was magnificent to watch. 

But as the days went by we sorrowfully realised the in- 
evitable fate of this creature, which except for its monstrous 
size was harmless. Its huge mouth, big enough to accom- 
modate the heads of three men, was merely a smooth con- 
cavity into which its owner sieved sca water in order to 
extract the tiny micro-organisms on which it feeds. It would 
have been necessary to obtain plankton by the barrelsful to 
keep the manta from starving—this giant who would not 
touch a fish three inches long. It wasn’t possible to obtain 
even a snack for him with our limited plankton-collecting 
equipment. Some days later we had the rare but rueful 
opportunity of making an anatomical dissection of our 
monstrous pet, 

During my year at the Marine Station we had a number 
of visitors; some stayed only a few days, others for weeks. 
There was an Egyptian algologist, an English algologist, a 
paxty of: ornithologists, the Rector of Farouk University, the 
Vice-Rector of Fouad University, two Egyptian princes, and 
the American Ambassador—to mention only a few who were 
attracted to the enchanting life among the coral reefs. King 
Farouk had a palatial rest-house near-by, but was said to use 
it infrequently, though once when a group of us bumped into 
him unexpectedly at a restaurant in Cairo, he pumped Dr. 
Gohar’s hand and inquired about the Marine Station, express- 
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ing much interest in it. Dr. Gohar always spoke well of his 
King and defended him as a patron of marine biology, regard- 
less of what others said about him. “After His Majesty’s first 
visit to the Station he sent us presents of a gilass-bottomed 
boat and many glass cabinets for our museum so that the 
marine life, both living and preserved, might be shown to 
more advantage to our visitors. He notifies me to take charge 
when anything unusual happens in connection with marine 
life, as the time a deformed whale was washed ashore at Suez 
and people claimed it to be a sea monster.” And indeed the 
ex-King deserves the credit for the single specimen of one of 
the rarest plectognaths in the Red Sea—the cowfish. Farouk 
himself had collected it and, recognising it as an oddity, had 
had it carefully preserved and sent to Dr. Gohar. 

The most effortless way to catch a prized food fish I ever 
witnessed was after a freak accident that occurred during a 
visit from the Rector of Farouk University, Mustafa Bey 
Amer, and his family. It was the first day of their short stay, 
and Dr. Gohar was anxious to impress them with the wonders 
to be seen at his Marine Station and the Red Sea. 

After breakfast we were all sitting on the Director’s back 
porch overlooking the sea and the little pier with its labora- 
tories. We were discussing the fisheries problem. Egypt, 
flanked by two great seas, has to import nearly half the fish 
it consumes, Canned and smoked fish particularly are 
obtained from Norway, England, Turkey, Japan, and the 
United States, Of the local supply only twenty-five per cent 
comes from the seas; the main source is the Nile, its canals, 
and particularly the brackish water lakes of the Nile delta. 

The Red Sea is Egypt’s smallest harvest grounds for its 
commercial fishes. Less than 5,000 tons were fished from this 
great sea in the last year. A survey made by a Greek fisheries 
research vessel in 1936 estimated that—if more fishermen in 
the Red Sea could be supplied with motor trawlers, refrigera- 
tion facilities, and modern equipment in general instead of 
mainly sailboats and primitive hand gear—at least 140,000 
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tons of fish, exclusive of sharks, could be taken per month 
from the Red Sea. 

“Well, that figure may be a bit high,” Dr, Gohar com. 
mented. “Most people fail to realise that the exceptionally 
jagged reels and subtcrrane of the Red Sea would snag trawl. 
nets more easily and present problems not found in Mediter. 
ranean waters. But there's no doubt about it—the Red Seq 
is under-fished.” 

As if Dr. Gohar’s words had been a cue, the calm seq 
surface suddenly began to churn. Hundreds, then thousands, 
of small fish leaped into the air as if the sea’s purse had just 
exploded and released a store of silver coins. Then we saw 
what was the cause of the commotion. The backs and tails 
of over a hundred large jackfish cut the surface, Their power- 
ful bodies slashed about as the jackfish tried to free them- 
selves from the shallow water into which they had heedlessly 
chased their prey. A few of the jacks actually flapped out on 
to the beach. Mohammed and Shehat rushed to the water's 
edge and picked up a big jack by the tail with each hand. 
The fish then gave such powerful jerks in the air that it 
seemed they could wrench the men’s arms out of the sockets. 
The Rector’s two sons had leaped from their seats and run 
to the beach. We all watched the spectacle, pop-eyed. 


Yes, Amer Bey and his family were impressed by the Red 
Sea. 


During a lecture in Cairo at the American Embassy, | 
showed a colour movie taken by the Professor of Biology of 
Fouad University some fourteen years before when he had 
visited the Marine Station. After the lecture, Jefferson 
Caffery, the American Ambassador, asked to see me in his 
office. 

“Those marine animals in that film—they’re amazing! 
Can a visitor to this Station really see those creatures alive?” 
I assured the Ambassador he could. 


A few days after I returned to the Red Sea the newspapers 
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announced that the Ambassador was coming to Ghardaga by 
special plane for a two-days’ inspection of the Marine Station 
and the work I was doing there. 

Gomah and I scrubbed up the lab. Dr. Gohar alerted the 
Rais to be prepared for a trip in the big sailboat in case 
the Ambassador and his party might accept an invitation to 
spend a day at sea. Mohammed needed no alerting. He 
could prepare a banquct for more people than the boat could 
hold, at the shortest notice. 

The first day of his visit, the Ambassador toured the 
museum, labs., and outdoor pools—with sparkling eyes. Un- 
like some other diplomats who had visited the Station and 
seemed to think it behooved their dignity to maintain an 
aloofness to marine creatures, Ambassador Caffery was a 
pleasure to show around. He had dozens of questions to ask, 
and seemed genuinely interested in the research studies going 
on. He showed an almost childish delight in holding the 
creatures we picked out of the aquaria, and working with 
his own fingers the release mechanism in the dorsal fin of a 
triggerfish. 

The Ambassador was not a young man and he walked 
with a cane, but when Dr. Gohar invited him on a boat trip 
the next day, he not only came eagerly, but he brought his 
bathing-suit and asked to go spear-fishing with us. He 
admitted he wasn’t a strong swimmer, but he wanted to try 
a face mask’ and snorkel tube (a breathing device that 
enables you to inhale ample air while floating face-down 
at the surface of the water and which closes automatically 
during dives). When we reached the reefs, it took only a 
few minutes for Mr. Caffery to learn the technique of under- 
water gogeling. He was so excited seeing the reef life in its 
natural habitat, we could hardly lure him back to the boat 
for the hot meal awaiting us. When we did, he was bleed- 
ing from small coral cuts, but bursting with exclamations 
about “the most wonderful experience I’ve ever had!” 
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THE MOST IMPORTANT VISITOR 


Or all the visitors who came to the Red Sea, the 
most important for me was an M.D. from the States. In June, 
Ilias was able to take some weeks off from his work and come 
to see for himself this wondrous life of fishing which I had 
been writing him about so enthusiastically. 

I went to the big city to meet him and we were married in 
a Greek Orthodox church near Khan Khalili bazaar in Cairo. 
It was a good excuse for a shopping spree, which included 
two gold rings with our names carved inside in Arabic. Ilias’s 
mother flew down from Athens for the occasion and acted as 
our cubara (best ‘man’). 

The ceremony was all in Greek, and naturally I couldn’t 
follow it; but I watched attentively as if I did. Things were 
going smoothly until the priest who was marrying us did 
what I thought was a strange thing. He stood in front of me 
with Ilias’s ring between the tips of his thumb and index 
finger, brought it to within an inch of my mouth, and nodded 
to me. J suppose anyone in her right senses could, have 
guessed what the pricst wanted me to do. But it is strange 
how at some of the most important moments in your life 
your powers to think right can go amiss. For a second I got 
panicky for lack of knowing what to do. Then suddenly my 
mind flashed back to the days of my horned toad and com- 
munions at the altar of Mr. Stephans’s little chapel. I didn’t 
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know what I was going to do with the ring, once I got it 
on my tongue, but anyhow I opened my mouth wide to 
receive it. 

The priest looked aghast while Ilias quickly informed me: 
“You only have to kiss it.” 

The Bible was passed around next, but the priest wasn’t 
taking any chances. When he lifted it to my lips, he stopped 
his Greek chanting and whispered to me in French: “Don’t 
try to eat it, just kiss it,” 


During our honeymoon at the Red Sea, we studied fish 
together. Ilias became very much interested in sharks, He 
was surprised to learn how harmless many of the species are. 
We had a live collection of these in the pool outside the lab. 
and Ilias now shows with pride a picture I took of him in this 
pool with seven nurse sharks swimming around, each longer 
than Ilias. You can actually swim up to a huge nurse shark 
and give ita kick, and it will only swim away from you. This 
is the type you usually see in the movies when a ‘courageous’ 
man dives underwater, grabs hold of a shark, and stabs the 
poor harmless creature in the belly. But there are other types 
of sharks around the Red Sea which are not quite so sluggish 
and dull-toothed as the nurse shark. 

The most savage-looking shark in the Red Sea is un- 
doubtedly the ‘Mako’. We were glad to know it only from 
specimens in the Station’s museum. A ten-foot female had 
been captured alive some time before. Before she died she 
gave birth to six babies. Ilias and I agreed that, pickled in 
formalin, these chubby little fellows—with their character- 
istically sharply pointed noses, large eyes, rudimentary second 
dorsal and anal fins, and symmetrically crescent unshark-like 
tail—looked cute. But their mama! Her monstrous set of 
teeth, each like an elongated curved spearhead, dwarfed those 
on the mounted twelve-foot tiger shark. Because of its 
spectacular habit of leaping out of the water, particularly 
when hooked, the Mako is a popular game fish. Its stream- 
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lined body and the fact that it is known to feed occasionally 
on the swift swordfish are evidences that this is one of the 
fastest-swimming sharks known. 

In Fars el Bahr, the largest fish-market in Suez, I once saw 
the head of a big Mako on the counter. When I inquired 
about the rest of the body, I learned that it had been ‘sold 
out’, It was somewhat surprising to find that sharks were 
eaten at Suez, for at Ghardaqa they are never eaten, and 
even Dr. Gohar with his gastronomical curiosity had never 
tried one. 

My first expericnce of eating shark had been in Kayangel, 
a far-off little island in Micronesia. My native host served it 
raw. The odour from the decomposition products of urea 
that is stored in the flesh of sharks bothered me somewhat, 
but I have never forgotten my surprise at the tender and 
pleasant-tasting white meat that I finished with no effort. 1 
had made a mental note to try shark properly cooked some 
day. What better opportunity than at Ghardaqa? 

Mohammed’s talents were again called on and he prepared 
one of the tastiest dishes I have ever had—steamed shark and 
onions with tomato sauce. The shark was as delicious as the 
tenderest breast of chicken and had the advantage of having 
no bones to bother either cook or gourmet. Mohammed had 
washed it well before cooking, and although it had been alive 
that same morning, no offensive odour remained. Thus we 
had a new addition to our somewhat limited menu at 
Ghardaqa. 

Apart from the Mako, there are at least two other types of 
sharks in the Red Sea that it is best to stay clear of when 
swimming: the tiger shark and the hammerhead. ‘Small 
tiger sharks (up to five or six feet) can usually be identified 
by their stripes. The adults (which reach thirty feet, one of 
the largest species in the Red Sea apart from the harmless 
whale shark) lose these stripes. But it is said by the best 
authorities that there is no danger of confusing the ‘tiger’ 
with any other shark because they have such a characteristic 
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tooth shape (said to be handy for cutting through turtle 
shells) and the upper labial furrow or ‘lip’ groove is exception- 
ally long. These are not exactly handy characteristics for 
underwater fishermen. However, if you should ever find your- 
self sliding into the buccal cavity of a tiger shark, you can’t 
miss these features and you can at least have the satisfaction 
of knowing which species is swallowing you. 

Tiger sharks seem to be more common in deep water, 
although there are many records of them coming into shallow 
coastal waters and in some parts of the world they are a 
menace to bathers. The large specimen in the Station’s 
museum was caught in only a few fathoms but was con- 
sidered uncommon there. When spear-fishing, Atiyah has 
no fear of any shark in shallow water. The cry of “Gersh/” 
will send him, spear in hand, in the direction you indicate, 
before he asks what kind or size it is. And a tiger shark, even 
with its poor eyesight, I’m sure could see Atiyah before 
Atiyah could tell it from a nurse shark. Perhaps the old 
spear-fisherman has more faith than most of us in the 
ichthyological statement of fact that the tiger shark is 
generally rather sluggish—except when stimulated! 

The hammerhead shark, with its small eyes located on the 
ends of peculiar lateral extensions on its head, is an easy fish 
to identify. Even Atiyah may well be able to diagnose a 
hammerhead underwater before it can spot him. Native 
fishermen at Ghardaqa all agree that this shark is highly 
dangerous and the numerous skins in the Station’s museum 
attest to the belief that it is a fairly common shark in the Red 
Sea. Although hammerheads do not grow much larger than 
thirteen feet, they are known all over the world as ‘man- 
eaters’ and have attacked people in shallow water with 
apparently no provocation. The old Rais will tell you with 
dramatic gesticulations about the time a hammerhead 
attacked him while he was standing in only a few feet of 
water adjusting a reef marker on the coral next to the Station. 
It was a rare incident that took place a long time ago, but 
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the deep scars on the calves of the Rais support his story 
about the ferocity of the attack. 

Apart from the Mako, tiger, and hammerhead, there are 
over a dozen other kinds of sharks found in the region of 
Ghardaqa. These are the more common species and for. 
tunately most of them are harmless. Ilias and I studied al] 
of them and I was glad to find it did not stop him from spear- 
fishing as he weighed the cvidence reasonably and realised 
that our chances of meeting a dangerous species underwater 
were poor. 

In Cairo we had bought a spear-gun and an extra snorkel 
tube and face mask for Ilias. I had not invested in a spear- 
gun before because I found, when testing it in the store for 
the first time, that it took all my strength to adjust the rubber 
sling into shooting position, and while I did the gun handle 
pressed painfully in my stomach. Ilias of course could pull 
the sling into place on the spear-shaft with case the first time 
he tried it. After we had the gun a while I found the easy 
way to load it by holding the gun against my hip-bone. | 
also discovered that underwater, especially after the rubber 
sling was used a number of times, it was really quite simple 
and fast to load. However, until Nias came, and even during 
most of his visit, I used simple spears with long wooden 
handles of various sizes which Dr. Gohar had thoughtfully 
ordered for the Station when I told him about the incon- 
veniences of the allsmctal spears that the natives used. 
Besides, a simple spear was more convenient for catching 
some of the fish I was after—large sting rays, for example, 
often tangled the line attached to the spear-gun and their 
dangerous tails could get uncomfortably close to the 
diver catching them with a spear-gun. But for most fishes 
the spear-gun or arbalete is more efficient and easier to 
aim with. 

After his first dive underwater into a coral garden, when 
the shaft from his spear-gun sank into a parrot fish, Tlias was 
sold on this sport. He became the most ardent spear-fisherman 
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I have ever seen. At last I had found someone who was still 
raring to go when I was ready to quit. 

Tt was not until after two weeks of spear-fishing at the Red 
Sea together that Ilias and I had our first uncomfortable 
underwater experience. We were on the outer edge of a 
crescent-shaped reef not far from the Station, where we went 
almost every day for an hour or two of spear-fishing just 
before lunch. Ilias was playing with a speckled sea bass, try- 
ing to spear it during the brief moments when it peered out 
of one of several holes in the coral. Gradually he was learn- 
ing the pattern of the connecting branches to all the holes. 
He never brought his face or hands too close to these holes. 
(Only a few days before, when he did look closely into a reef 
crevice, the head of a moray eel, with its open mouth and 
jagged teeth, looked back at him.) Finally he aimed his spear- 
gun and shot into a hole, but he then had to reload it in 
disgust as the bass’s big eyes watched him from another. I 
watched the game in amusment, but then spotted a rare 
butterfly fish and chased after it around to the other side of 
a large group of corals. 

The butterfly fish scurried down the steeply sloping reef 
and hid among some branched corals. I dived for it with my 
spear ready, but my aim was bad. I dived again and again 
trying to locate its hiding spot. And then, for some unknown 
reason, I suddenly glanced behind me. Less than four yards 
away was an enormous fish. My first impression from its size 
was that it was a shark. But as I got a better look at its large 
silver form, lying motionless near the surface of the water, it 
was plain to see that this fish was a barracuda of gigantic 
proportions. It had turned its profile and its whole length was 
visible, Its sharp eye was unmistakably watching me. How 
long it had been there I don’t know. J must have been safe, 
however, for if a barracuda intends to strike, 1 doubt that he 
thinks it over very long. I took no chances and started to 
back away slowly to a shallow part of the reef. I decided it 
was best in a situation like this not to swim away quickly and 
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create an image of flying arms and legs, but to let the barra- 
cuda continue to sec my body as a whole. After all, I was 
about his equal in length. 

Then I remembered my last look at innocent Ilias on the 
other side of the group of corals—blissfully diving down 
among the reef holes trying to locate his fish, a deeply tanned 
body in dark blue bathing-trunks, with feet waving about in 
sparkling new white sneakers looking, from a distance, like 
two little fishes—nice barracuda bait! 

I scanned the water quickly, and when I saw a snorkel tube 
break the surface I called out, hoping my husband would hear 
me. He lifted his head and I shot a glance at where I could 
still see the large shadowy form out in the clear water, 
separated from Ilias by only a cluster of corals, Then [| 
shouted firmly, trying not to alarm him too much. “Tlias, 
come on to the reef immediately.” He detected a very serious 
tone in my voice and answered: “Stay there. I'll get the 
boat.” Before I could stop him, he swam out into the open 
water towards our rowboat. His arms churned bubbles in the 
water and his white sneakers, going full speed, trailed behind 
as he headed into the barracuda’s path, 

But he made it! A quick lift of his arms and he was safely 
in the boat. He rowed over to where I was standing on the 
reef in just a few feet of water. 

“Tt was a shark, wasn’t it?” he guessed. When I told him 
it was no dull-eyed shark but a large barracuda, he was not 
too impressed. For several days, however, I could not enjoy 
goggling underwater. I had to look behind me every few 
seconds and I always carried a vivid picture of that barracuda, 
But in all the months that followed I never met another even 
half that size. 


Some days later, when the effects of the barracuda incident 
had worn off, we were spending a day spcar-fishing and 
collecting at Sharks’ Bay, the beauties of which Ilias was see- 
ing for the first time. He had yet to see a shark face-to-face 
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and was becoming almost impatient. “I thought you said 
we’d see sharks out here for sure,” he commented after we 
had been in the water about half an hour. But we were 
having excellent spear-fishing and had caught squirrel 
fish, surgeon fish, a sting ray, a scorpion fish, and a huge 
porcupine fish. We had got a good distance apart when 
some time later a shark about four and a half feet long 
came suddenly from behind a wall of coral and swam past 
me, 

It was a specimen of Triznodon obesus (meaning the 
three-cuspid-toothed fat one) named by Ruppell, who first 
described it from the Red Sea in 1835. This species may be 
classed in the family of sharks popularly referred to as ‘true 
sharks’ (Carcharhinidz)—the only group of fishes with a 
nictitating membrane in the eye and blade-like teeth, en- 
abling them to wink at you and take off your foot in the same 
moment. This particular species, however—blunt-nosed, 
small-toothed, and among the less streamlined of the carcha- 
rhinids—seldom exceeds six feet and is generally considered 
harmless, It is easily recognised from a distance by the 
white tips on its dorsal and caudal fins. 

“There’s a white-tipped shark coming your way,” I called 
out to my husband. That should satisfy him, I thought. 
With underwater magnification it will seem a good six feet in 
size. He peered around in anticipation but at the same time 
backed towards the shallow part of the reef. “TI see it,” Mias 
yelled back and then added: “‘There’s two of them!” He 
started swimming faster and then as I watched he stopped, 
looked underwater through his face mask, and disappeared 
from the surface. 

I caught my breath and wondered how big the second 
shark was and if it were the same harmless species. Suppose 
it were a hammerhead or tiger shark! I estimated the seconds. 
If Ilias had dived of his own accord, he should be up for air 
now. His head finally broke the surface and he stood up 
on the shallow reef. ‘Look, I speared a fish,” he said 
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triumphantly as he waved his spear with a patrot fish on 
the end. 

But don’t conclude that we had become fearless of sharks, 
Only a few days later a large fellow about eight feet long 
appeared suddenly from beneath us, and, in all due respect, 
we leaped into our handy canoe so fast we almost overturned 
it, The shark was a more streamlined species and the dark 
edges of its fins suggested it was one of the less harmful 
species, but we were satisfied to forgo further identification, 

On our last spear-fishing trip together, Ilias made a record 
catch. In less than three hours he had thirty good-sized speci- 
mens, including a rare butterfly fish I had never obtained 
before. He even caught two fish with one shot from his spear. 
gun that day. It was a grand finale for him. Then he had 
to leave for the States, where he had an appointment in the 
Orthopaedics Division of the Buflalo General Hospital. 

In the next few months I had to spend more hours working 
in the lab., packing fish, and writing up my notes than I could 
on the reefs. Time seemed to move at two extremes—too fast 
for me to finish all I wanted to do at the Red Sea—too slowly 
for me to be separated from Tlias. 

When I finished my work in Egypt, [ joined Ilias in Buffalo. 
From the warm tropic water of the Red Sea, I came to a city 
covered with snow. The dark tan, that conveniently passed 
me off as an Egyptian woman during my last days in Cairo 
when riots were starting in the streets, soon faded as I again 
took up the life of an apartment-dweller. The job still re- 
mains of assimilating the hundreds of pages of notes that 
I’ve brought back. It’s not the most exciting part in the life 
of an ichthyologist, but it is one of the most important. There 
is little point to travelling around the world and learning new 
things about fishes in far-off places, if you don’t make your 
findings available for the possible use of others. 

By publishing my scientific results in a series of papers in 
the journal of Egypt’s Marine Biological Station, I will have 
the good fortune to be able to use a number of colour plates 
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among the illustrations—something almost unheard of in 
scientific journals in this country. For me it’s a special 
incentive. In scientific writing there are so many cold facts 
to be reported that there is no place for this type of descrip- 
tion that marine biologists, who work with animals and in an 
environment of such beauty as I have, would like to include. 





SPEAR-FISHING EQUIPMENT 


I, at least, find it hard to restrain the desire to embellish my 
reports with personal impressions. To be allowed even one 
colour plate in these rather stiff formal articles consisting 
largely of long scientific names, tables of measurements, fin 
counts, descriptions of viscera, etc., gives me a feeling of 
esthetic release that perhaps the conservative businessman 
feels when he tops off a dull grey suit and plain white shirt 
with a red tie. 


Sometimes when I’m studying my notes, I come across a 
notation on a special fish that Ilias speared, and then I 
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interrupt him from one of his medical books and say; 
“Remember the time you speared this fish at Fenidir reef>” 
Suddenly we are back again in the Red Sea and corals are all 
around us; a speckled sea bass is tempting Ilias from a crevice 
in the corals; schools of whiskered goatfish and green and 
pink parrot fish parade by us; and familiar clown fish dance 
among the tentacles of sea anemones as shimmering rays of 
sunlight set all the colours of the reef aglow—even though it 
be a dark night and snow is falling past the windows of our 
apartment. 


